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In  response  to  yonr  n‘quest,  we  reviewed  tlu'  n'tiilirements.  schedule. 
IM'rt'ormani’t'.  cos.,  aitd  funding  support  for  14  d('fense  ae()uisition  [ii’o- 
grams.  lit  consultation  with  your  Office,  we  selected  jirograms'  that 
were  scltt'duled  for  an  acquisition  milestone  decision  ditring  fiscal  ,\'e;tr 
I99(/  <)i  1991  ,iitu  ((i<u  tv<.  (o  possiok'  candiciates  tor  iiniesiouf  auitioi  i/<i- 
rion.  During  our  r(>vi(>w.  the  ser\'ices  re\  ised  the  scheduh'd  milestone 
tint liori/.at ion  dati's  for  somt'  iirogrttms  beyond  fisctil  yetir  IhtU;  how- 
ev(>r,  we  r(‘t;uned  thi'st'  progrtims  in  our  rt'view. 

U'(>  pttr.stu'd  the  following  lines  of  inquiry  in  evalutiting  tht'  14  ticquisi- 
riou  progrtuns. 

Has  eonstmsus  Iteen  retiehed  witltin  the  serviei'  tmd  the  Offici'  of  the  Sec- 
ndtiry  of  Dt'fen.se  th.it  tht're  is  a  valid  rt'quirement  for  the  itrogram  and 
th;tt  the  program  represents  tlte  best  solution'.’ 

Do  service  assessments  indieati'  that  the  itrogram  rt'present^  ;i  signifi¬ 
cant  increa.se  in  capability  o'  lu'  current  capabilities'.’ 

Do  past  or  anticipated  schedule  slippages  indicate  whether  the  risk  of 
meeting  the  program  schedule  is  low  to  moderate'.’ 

Has  the  program's  demonstrated  performance  shown  whether  it  will 
meet  reqnin'ments  or  are  there  indications  of  significant  technical  obsta¬ 
cles  to  achieving  desired  p<‘rformance‘.’ 

Has  the  program  e.Nperienci'd  cost  growth  or  are  there  indications  of 
future  cost  growth  that  would  indicate  whether  estimates  of  future 
costs  are  i  eliable'.’ 


riir  it-rins  program  aiul  sp-m  Im»i  li  irt»T  r«t  an  intli  \  iiiii.il  wrapi  hi  s\  ''Dan  at  ijnisn  iim  [>’  o^t  .nii  ai'nl 
aff  j.'N/  fj  jMPT'  han,i,9-ah)\  in  ijtis  rrpori 

an?  hnri/ai  iiM-.tn'- 1  h.ii  Jinalniii  nDnlil  It  ant  In  wi/rti  in  «  n\  <4  1  hn  dih  ii'n  ,p  ijiiiMi  inn 
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The  i)n>^ranis  \v('  |■('vie\ve(l  mid  the  next  milestone  decision  lor  each 
pid^ram.  ciirnmt  asor.hily  1980,  ai'c  shown  in  table  1. 


Table  1;  Milestone  Decisions  for  13 
Programs 


Acquisition  program 

Milestone 

decision 

Date 

Army  programs 

Advanced  Aetiiank  VVoapon  System  Hoa'-y  lAAvVS  H. 
Liqrn  Heiicopio'  :LHXi 

1! 

i! 

A  ■  ; 

P'ult.pie  Ldancr  Rocte!  System-Terminal  Guidance 
War, Sea  a  '‘.-y.RS  TGWi 

11 

Lne-o!  Sict'i  '-•orua'd  Heavy  (LOS-F-H) 

IHA 

Navy  programs 

Rol’.ricj  AirSame  .Vissile  'RAV') 

!IIE 

A  , .  . 

v-2i  Ospm;  A-rciah 

!i!A 

■jo; 

Sea  La"ce  AntiSsbmarmo  Warfare  StanrJo'f  Weapon 

IIIA 

■  rs,  ,  ’..'.O'' 

A\,  BSt  ’  5;,Prr,arinc  Combat  System 

IliB 

Air  Force  programs 

Peacekeeper  Ran  Garrison 

IHA 

A;v  'joyj 

Advanced  ''acticai  Fio'iter  (ATF) 

!! 

Ser’sor  Fijzod  Weapon  (SF-'A) 

IHA 

.jit  . 

\A’ 'STAR, -Global  Posi;ionin.g  System  User  Equipment 
■  -GPS 'UE  - 

illB 

y.r-,-.  lOO'' 

Taci!  Ramt'C-.v 

grouna-iajr-:;oea 

It 

ai'’  inr-hro-j 

iliA 

■  OCi ' 

'-1 1  •he ‘  sea  ■'■/s- .10-, en-dea  budget  reques;  me  Deoa'V 

'  ^iV'  <  i.in-'j  ‘/s!  quarier  of  'rX 


Results  in  Brief 


W'lvle  all  ot  ihe  18  jrrograms  are  being  developed  to  salisty  a  stated  mih 
titry  reepnrement .  given  current  budget  constraints,  there  is  no'  lull 
agreement  within  imid  that  certain  programs  represmit  the  best  or  mosi 
tost-el'lective  solution  tor  satisfying  the  requirement.  This  is  partii  u- 
larly  true  oft  lie  825,9  billion  V-22  Osprey  aircraft  program.  .Ml  hough  a 
iiigh  pr  ioi’ii>  Mat  iiif  ( di  jts  piogi  am,  tiu'  S('cretar\'  of  Oefense  deieleo  it 
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from  the  amended  fiscal  year  1990/1991  budget  because  existing 
aiix  raft  were  judged  to  be  more  cost-effective  for  accomplishing  the 
\'-22's  primary  mission.  Also,  although  the  Army's  $40.5  billion  lux  pro¬ 
gram  is  expected  to  offer  significant  increases  in  capability  o\  er  existing 
Itelicopters.  its  specific  requirements  are  not  yi't  firm  and  the  Army  dot's 
not  know  whether  this  aircraft  represents  the  most  cost-effective  wa\-  to 
accomplish  the  lux's  projected  missions. 

Consensus  is  also  lacking  on  whether  poititms  of  the  Tacit  Kainbow  and 
the  ,\,\w.s-n  programs  represent  the  best  .solutions  for  satisfying  stated 
ix'Quirements.  The  Air  Force's  decision  to  drop  out  of  the  ground- 
launched  version  of  Tacit  Rainbow — an  enemy  air  defense  suppression 
program — and  the  Navy's  decision  to  dron  out  of  the  air-launched 
Itrogram,  both  for  budgetary  reasons,  prompted  dol  to  begin  reassessing 
enemy  air  defense  suppression  requirements. 

The  future  of  the  Army's  .XAWs-ii  program  to  develop  two  antitank  mis¬ 
sile  systems  is  also  unclear.  The  estimated  cost  for  developing  a  proto¬ 
type  of  tfte  Liite  of  Sight  Antitank  (Pts.\T)  portion  of  the  pn)gram  has 
increased  from  $19  million  to  SI  18.4  million,  with  no  curremt  cost  esti¬ 
mates  for  production,  and  a  firm  decision  has  not  been  made  on  the  con¬ 
figuration  or  technologies  tt)  be  pursued  for  dee'eloping  the  Advanced 
.Mi.ssile  Sy.stem-IIeavy  (.x.M.s-u)  poition  of  the  program.  Also,  the  current 
funding  plan  is  inadequate  to  finance  development  of  both  his.vr  and 
.\MS-u.  Although  Army  officials  .stated  that  .x.\\vs-u  is  one  of  the  Army's 
highest  priority  programs,  this  program  has  absorbed  most  of  the  reduc¬ 
tions  to  the  antitank  weapons  systems  budget  line. 

Fach  of  tin*  18  prograr  i.,.s  ('xperienced  schedule  slippages;  cost  I'sti- 
mates  have  increased  !<  '  4'  the  programs;  and  program  changes 

ri'sulting  from  schedule  sn,. pages,  budget  cuts,  and  technii'al  problcm;s 
suggest  the  potential  for  future  cost  growth  for  7  prognims.  In  sonu' 
ca.ses.  projected  procurement  quantities  were  reduced  to  avoid  ('xci'ssi\  e 
[irogrom  cost  growth.  Fim  example  the  Army  cut  the  quantity  of  i.uxs  to 
be  procured  by  over  59  percent  to  keep  cost  growth  in  clun  k  and  to 
absorb  Itudgetary  reductions,  but,  even  with  this  quantity  reduction,  it 
is  unlikf'Iy  that  the  .Xrmy  will  have  tlu'  money  to  sustain  its  curn'iitly 
jilanru'd  jieak  production  rate  of  219  tiircraft  pi  ’•  '  '"u-  The  .\rmy  also 
the  number  of  Tuw-equipped  rocki'ts  to  be  procured  by  59  percent;  a 
program  that  has  aheady  had  its  vn'oduction  schedule  delayc'd  more 
t  han  5  yc'ars,  including  a  d-yc'ar  dc'lay  in  vahdating  wiietner  the  we^ipop 
will  work  as  intc'udc'd. 
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The  Navy’s  r\m  proj’ram  has  also  had  a  history  of  schedule  slippages, 
technical  problems,  and  cost  growth.  The  Navy  formally  identified  a 
requirement  for  a  new  self-defense  system  in  late- 1973.  Full-.scale 
development,  initially  expected  to  take  about  ob  months  vvheii  this 
phase  began  in  1979,  is  now  expected  to  take  won'  than  1 1  yt'ars. 
Althiough  initially  intended  to  be  a  low  co.st  sy.stem.  the  e.stimatcd  per 
unit  cost  has  grown  from  $57,000  to  $1()().000.  and  this  is  without  the 
capability  to  counter  the  more  modern  antiship  rni.ssiies  with  nonradiai- 
ing  guidance  sy.stems  or  very  low  flying  .sea  skimmei’-tyi)e  missiles. 
While  early  testing  of  the  rv.m  ended  in  failure,  initial  operational  tests 
conducted  in  late  1986  through  early  1987  were  judged  to  be  successful. 
However,  test  limitations,  such  as  the  inability  to  test  against  targets 
that  fully  simulated  the  threat,  continue  to  hamper  assessment  of  r\m 
performance. 

The  Navy’s  $4.7  billion  AN'/BSY-l  submarine  combat  system  has  also 
faced  schedule  slippages  and  co.st  growth,  and  delays  in  delivering  the 
initial  system  to  the  shipbuilder  resulted  in  shipbuilder  claims  against 
the  government.  The  first  four  systems  delivered  vi  ill  give  the  subma¬ 
rines  on  which  they  are  to  be  installed  only  a  .self-defen.se  capability,  no 
offensive  capability.  A  sub.sequent  upgrade  to  these  four  systems  is 
intended  to  provide  the  offensive  capability. 

Navy  officials  expres.sed  confidence  that  once  the  AN/RSY-1  system  is 
complete  it  will  be  an  improvement  over  existing  systems,  and  prelimi¬ 
nary  subsystem  testing  supports  this  view;  hovvever.  the  Navy  will  not 
know  fnr  sure  until  operational  testing  and  evaluation  is  completed  in 
early  1991.  By  that  time  all  24  sy.stems  will  have  been  purchased. 

Although  the  full  operational  capability  schedule  for  the  Air  f’orce's 
Peacekeeper  Kail  Garrison  system  has  slipped  by  6  months — to  .June 
1994 — this  schedule  appears  optimi.stic  because  it  requires  an  ambitious 
development  schedule  to  perform  all  the  activities  needed  to  support 
deployment.  Also,  it  requires  the  start  of  production  after  completing 
only  2  years  of  the  4-year  developmental  program.  .As  demonstrated  b\ 
other  .Air  F’orce  acquisition  progi’ams,  unless  such  concurrency  is  w<'ll 
planned  and  controlled,  it  can  cause  cost,  schc'duk',  and  p('rformance 
problems. 

The  .Air  Force’s  .schedule  for  its  $67.1  billion  vn-'  program  also  prov  ides 
for  SOUK'  concurrent  development  and  production,  but  the  m-w  program 
schedule',  n'vised  to  accommodate  the  President’s  amended  fiscal  ye'ar 

1  fKa\  .  1  fl0 1  "U  r  ■  vissoci  ('(t  | i  ui  n  M  !'C.  ■!  u  v  .  ! ! 'If 
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eai'lier  schodule  been  fellowed,  a  contract  for  the  first  production  lot  of 
18  aircraft  would  have  been  awarded  at  ti.e  same  lime  full-scale 
development  flight  testing  began.  Now  the  schedule  calls  for  the  first 
production  cont?‘act  to  be  awarded  5  months  before  flight  testing  begins, 
but  only  4,  rather  than  18,  aircraft  will  b('  committed  to  production. 
Contracting  for  subsequent  production  lots  is  also  sc:heduled  to  reduce' 
concurrency  risks.  Nonetheless,  achieving  the  desired  .vfk  performance 
capabilities,  while  remaining  within  cost  goals,  will  be  a  challenge'  fen- 
the  Air  Fe)rce  because  of  the  risks  associated  with  tee  hnologie  al 
advances. 

Table  2  briefly  summarize  the  results  of  our  review  for  each  of  the  13 
.systems.  Detailed  information  on  the  Army,  Navy,  and  Air  Force'  sys¬ 
tems  reviewed  is  provided  in  appendixes  I  thre)ugh  III. 


Table  2;  Status  of  the  Programs  Reviewed 


Recent 

Future 

Demonstrated 

Recent 

Future 

Program 

schedule 

slippage 

slippage 

indicated 

it  will  meet 
requirements 

cost 

growtn 

cost  growth 
indicated 

In  eare/  development 

t.-'LRS  TGW 

Yes 

Yes 

Unknown*' 

Yes 

Yes 

AAWS-H 

Yes 

Yes 

Unknown*' 

Yes 

Yes 

,.HX 

Yes 

Yes 

Unknown'* 

Yes 

Yes 

ATF 

Yes 

Unknown 

Unknown*’ 

No 

Unknown 

In  ejii  scale  development 

■;  22 

Yes 

Yes 

Partial 

Yes 

Unknown 

,SFW 

Yes 

Yes 

Partial 

Yes 

Yes 

Sea  Lance 

Yes 

No 

No 

Yes 

Yes 

Ra:‘  Garrison 

Yes 

No 

Unknown*' 

No 

No 

Faci'  RainbO'.v 

Yes 

No 

No 

Yes 

Unknown 

In  production 

L.OS  F-H 

Yes 

Yes 

Partial 

Yes 

Yes 

\Ay,SU'<R  GPS  GF 

Yes 

Unknown 

Partial 

No 

No 

y'^s 

Yes 

Unknown 

Yes 

Yes 

A'-,  BSL  ’ 

Yes 

No 

Partial 

Yes 

No 

■This  'Gflects  »he  status  of  the  air  launched  version,  the  ground  launched  version  i?  m  euriv  dcve^iopnicnt 
and  there  are  nrany  ijnknowns 

Testing  nr.r  begun 

Teshr^g  has  not  boeci  adevguate  to  assess  vvhether  the  system  aiH  meet  legu'fonirn*'. 


The  cost  ('slimate's  feer  the'  13  preegrams  reviewe'd,  hte.se'ei  on  information 
provide'd  by  not),  are  sheewn  in  table's  3  thre)ugh  o. 
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Table  3:  Cost  Estimates  for  Programs  in 
Early  Development  ,Esca  rod  dc  a^s. 

Dollars  in  millions 

Program 

Early 

development 

cost 

Full-scale 

development 

cost 

Production 

cost 

Total  cost 

'-ALRS  TGW 

$3042 

$183  0 

$6  810  3 

$7,297.5 

AAVvS-i-l 

149.1 

1  101  3 

a 

LHX 

1 .000  0 

2.y00.0 

36,600  0 

40,500.0 

ATF 

3.3000 

9.300  0 

52,200  0 

64,800.0 

The  Army  does  not  have  a  production  cost  estimate  for  this  program 


Table  4;  Cost  Estimates  for  Programs  in 
Full-Scale  Development  isca  ated 


Dollars  in  millions 

--  - 

Initial 

Full-rate 

Program 

Development 

cost 

production 

cost 

production 

cost 

Total  cost 

Sea  Lance 

$1  083  1 

$394  4 

$1 ,866  5 

$3,344.0" 

Peacekeepei  Rail 
Garrison 

2.600.0 

3,500  0 

6,800.0-= 

y-22 

2  660  5 

5,622  2 

17.572,7 

25,855.4 

SFW 

180  0 

608  0 

2,423  0 

3,211.0 

Tacit  Rainbow' 

165  2- 

3,319.7' 

■includes  military  construction 


'  \ot  available 


includes  about  $700  miilicn  tor  military  construction 

'Air-launched  system  estimate  only  mot  including  classif.ed  amounts)  Estimated  total  cost  of  the 
ground  launched  system  is  about  $1  6  billion 

Includes  only  funds  for  fiscal  years  1988-92  Prior  year  funding  amounts  are  classified 
'Includes  procurement  of  missiles  aircraft  launcher  modifications  and  m'dar,-  construr  hC"; 
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Table  5:  Cost  Estimates  for  Programs  in 
Production  (Escalated  Dollars; 


Dollars  in  millions 


Program 

Development 

cost 

Initial 

production 

cost 

LOS'F  H 

$26.8  9 

$142  0 

\a.'bla^ 
GPS  UE 

t  2 1 5  I 

756  7 

A\  BSYU 

1  21  ’  0 

2  .589  5 

RA'.' 

232  2 

218  3 

Cost  for  5 
years  full-rate 

Cost  to 
complete 

Total  cost 

$2  094  2 

$4  29';'  9 

$6,802.0 

1  485  8 

67c  4 

4,130.0 

— 

4.724.8 

647  5 

T'ii:'.'  '. 

1,627.0 

nc-.'  oi!:rr:a‘o  as  o'  Dscor-nx'  loSh 

rc'  .des  $ci  3  ‘  :r  .'is'a  a"  cos's  :’’a:  vve-e  n’o.oa  fro^n  croc,. 

'ei'ac'e  accojr's  -n  Decc'ioor  '938 


Milestone 

Authorization 


L('^islaii<»ii  (  lO  r.S.C.  24.'37  tcjiactod  in  October  198b  cstablisticd  mile¬ 
stone  authorization  to  enlianee  program  stability.  The  underl\  in^  princi¬ 
ple  was  that  if  ihio  would  commit  itself  to  managing  a  iirogram  to  agreed 
upon  cost,  schedule,  performance,  and  other  requirements,  the  Congress 
would  commit  itself  to  stahU'  multiyear  funding  authorization,  Tlie  legis¬ 
lation  required  the  Secretary  of  Defense  to  ( 1 )  designate  a  number  of 
lii'ograms  as  "Itolense  Knterpri.se  Programs"  to  receive  streamlined 
ntanagement  and  ( 2  )  nominate  selected  Defense  fniterprise  Programs  as 
milestone  authorization  candidates.  A  1087  amendment  enabled  the 
House  and  Senate  Committi'es  on  Armed  Services  to  considm*  defense 
aciiuisition  firograms  for  milestone  authorization  that  have  not  been  des¬ 
ignated  as  Defense  Kntenn  ise  Programs  and  to  approve  sue  h  systems 
for  milestone  authorization  as  they  deem  appropriate. 

In  March  1987  the  Secretary  of  Defense  designated  10  acquisition  pro¬ 
grams  as  Defense  Knterprise  Programs  and  nominated  3  of  t  'uese  for 
milestone  authorization — the  .Army  Mobile  Subscriber  Equipment,  the 
.\avy  Trident  II  D-5  Missile,  and  the  Air  Force  Medium  Launch  X'ehicle. 
The  C’ongress  approved  milestone  authorization  for  the  Arm>'  and  .\a\  y 
s\st('m.s.  and  two  others  theCongre.ss  had  considered — the  Na\  >  T-45 
Training  System  and  the  Army  Tactical  Missile  System.  Since  then, 
neither  dod  nor  the  Congress  has  fiesignated  or  nominated  systems. 

In  his.'uly  1980  report  to  tiie  President  entitled  Defense  Management, 
the  Secretary  of  Defense  stated  that  not)  should  take  better  adx  antage  of 
the  Defen.se  Enterprise  Pro.uram  anti  milestone  authorization  than  it  had 
in  the  past.  The  re[)ort  states; 
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Objectives,  Scope,  and 
Methodology 


"'riic  I  SI '  A  i  ruder  SciTi'!  ;i.'y  nj  I  >erc3is('  I'ui'  Acunisil  ii  in|.  U'il  li  the  SAKs  |Sei'vi(  e 
Arquisii  ii)li  I'.xec  lU  i\ es],  will  eiirel'ulh  select  sevcriil  iiew  [tet’ense  llnlerprise  I’ln 
>4 rants  (Vtini  pitiijranis  m  the  I tAH's  [ Defense  At  <i nisi t ton  linard'sl  ( 'niK  ept  A ppret  al 
I  pest  -Mllestiirie  I  i  phase  pri)\  i tie  st  rune  p(ilic>  direct  inn  tind  le,  "-si 4111  i.i  1  tuple 
tnent  m4  t  he  1  tKl’  1 1  tt'feiise  Dr  iter  prise  rrit4r;ini]  enneept .  ami  serf  inilcsi  ■.  me  aiit  in  iri- 
/a> inn  fur  such  pniarii ins  Id  enhance  in;tn;i,4emenl  si ahihl \ 

l«)D  (itTieials  toid  us  tliuy  were  fcviewinff  tlir  Derense  Knt('r;)iis(‘  Ptti- 
ffi'ani  and  th('  ndaU'd  If^islatiou  and  uvri'  iirnparin^  tin  implcnicnlation 
plan  and  a  itroposod  list  of  candidaK'  prof^fains,  whii  h  lh('\’  cxpfcicd  lo 
Iti'osnnt  to  tlu' Soerntary  of  [H'fpnst'  by  ( Iciobcf  1.  llhSd. 


Our  objoftivos  were  to  assi'ss  the  status  of  proftrains  that  wort'  sdu'd- 
uled  for  full-scale  development  or  production  decisions  durintt  fiscal 
year  IddO  or  1991  ;ind  to  provide  information  the  Committee  tnay  wish 
to  consider  in  determiniit^  whether  to  Rrant  milestone  authorization  for 
;i  [larticular  program.  We  stdected  systems  with  acqttisition  tuilestones 
sch('dul(‘d  for  fiscal  ye<ir  1990  or  1991;  howt'vt'r,  during  otir  revii'w.  se\  - 
tM'al  of  t  h('  scheduk'd  decision  points  wt're  [tostponed  to  hiter  years. 

'I'o  obtain  this  inform;ition.  we  re\  it'wed  ndevant  program  documents 
such  as  operation.il  requir'iittmts,  sek'cted  acquisition  reiiorts.  o|H'r;t- 
tiontd  effectiveness  analysirs.  (•<»ntract  documt'nts.  and  budgtd  exhibits. 
We  also  int('rvi(  wed  responsible  l>t)D  and  military  service  program  offi- 
t  ials.  In  addition.  W(>  had  ongoing  revit'ws  in  seven  of  tht'  selected  pro¬ 
grams.  which  we  drew  iqion  for  this  re\  iew.  TIk'  majority  of  our  work 
was  done  before  tlu'  ammtded  bitdget  was  jtresented  in  April  19H9  by 
President  Push,  but  we  did  follow-up  work  to  determine  the  I'Xteitt  to 
which  the  proposed  -Sitl  billion  budget  reduction  afh'cted  the  [irograms 
we  re\  iewed.  Almost  till  the  jtrograms  revieweii  wt-re  affected  to  some 
extent  b\  the  budget  cluingt'. 

W{>  conducted  our  work  at  hethkpiarti'rs.  Departments  of  tht'  .\rmy. 
Navy,  and  .Air  piin  e  at  the  Pentagon.  Washington.  D.C.;  .Army  .Aviation 
Systems  Command.  St.  Lotus.  .Missouri:  Army  Missile  Command.  Hunts¬ 
ville.  .Alabtima:  .Army  .Matt'riel  System  Analysis  .Acti\  tty  and  Ballistic 
Resettrch  Labortitory  ;it  .Aberdemi  Pro\  ing  Grotind.  Maryhuid;  .Air  Foret' 
Systems  ( 'oimmmd .  S|)ac('  1  )i\  ision.  Los  .Angt'les.  ( 'ttlifornia:  .Aeronauti¬ 
cal  Sx  stt'ins  Di\  ision.  Wright  Patti-rson  Air  Force  Ba.se.  Ohio;  .Arimimeni 
1  )i\  ision.  F.glin  .Air  Force  Base,  Florid;t;  N;tv;il  St'tt  Systems  ( 'ommanii 
;ind  Ntivtil  .Air  Systems  Commtind.  .Arlington,  \  irgini;i;  Na\  til  .Air  Dcm'F 
opmeni  Center.  Warminster.  Pt'unsyB  ania.  .\a\  al  I  ’nderwaier  Sy  stems 


t’a«.-  H 
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(  i  tilfi  .  Ni'u  1 nuion.  (  oniifct  icut ;  and  .\'a\\  ( )|)(‘t  at ional  r<‘sl  and 
K\ainati<in  Fdk  ,'.  Norl'olk,  N  iiijinia. 

As  |•^^jll(‘strd.  we  did  not  oltlain  ot't'icial  a,Unm  \’  coniinenis;  howcM'i'.  we 
did  discus',  the  rcpoiM 's  contents  v\  it  h  l«  and  prognani  officials  win  is<‘ 
coniineiiis  were  incorporated  in  the  ri'port  ( )iir  woi'k  was  performed 
1 1'oin  <  tct oner  I (SS  to  .Inly  1  dSf i  in  acc( n'dance  with  generally  accej >ted 
'A  i\  eruinent  audit  inji  stamiards 


We  ari‘  seiidiim  cojdes  of  this  re]>ort  to  the  Chairmen.  House  Committees 
<  III  ,\rmed  SeiAiees  and  out  io\  ernment  ( )perat  ions.  House  and  Smiaie 
( 'onmiitlees  on  .\[i[<ro[iriatio;!.s.  and  .Senate  ( ’ommitiee  on  (jove.i-nmenta] 
.\ffairs;  i he  Secretary  of  Did'ense;  the  Si'cretaries  of  tlu'  Army.  Na\y. 
au(i  \ir  Fori-e;  and  the  Director  of  the  Office  of  Mamijfi'ment  and 
lhld,^et  CoiiK's  will  he  imidc  ax  ailahle  to  other  interested  parties  upon 

!'( '<iues| . 

Tftis  report  was  pri'ptnvd  under  the  din'ction  of  Harold  .F  .1  ihnson. 

Issue  Area  [>irector.  .National  Security  and  International  Affairs  I)i\  l- 
sion.  w  ho  may  he  reactiefi  on  27r.-o7!tO  if  you  or  your  sttiff  ha\  e  any 
(|uestions.  ( »ther  major  conirilmlors  tire  listi-d  in  tiitiiendix  1\'. 

.Situ  I'l'ely  >  (iurs. 
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Abbreviations 

AAWS-ii  Advanced  Antitank  Weapon  System-ileavy 
ADAFs  Air  Defense  Antitank  System 

AMs  ii  Advanced  Missile  System-Heavy 

Asw  Antisubmarine  Warfare 

Al  l-'  Advanci'd  Tactical  fighter 

(  AU;  Cost  Analysis  Improvement  Group 

I  Mil )  I  iepartment  of  Defense 

FAADs  Forward  Area  Air  Defense  System 

1  Y  Fiscal  Year 

FXKi-M  Fiber  Optic  Guided  Missile 

(;ao  General  Accounting  Office 

oi’s  Xavstar  Global  Positioning  System 

DiM  International  Business  Machines 

K'UM  Intercontinental  Ballistic  Missile 

LiLX  Bight  Helicopter 

!;)s  F-ii  Line-of-Sight  Forward  Heavy 

u  )SAi'  Line  of  Sight  Antitank 

MLKS  Multiple  Launch  Rocket  System 

NAiT)  North  Atlantic  Treaty  Organization 

I  )S[)  Office  of  the  Secretary  of  Defense 

Rolling  Airframe  Missile 
s  \i;  Selected  Acquisition  Report 

SFW  Sensor  Fuzed  Weapon 

TOW  'fermina!  Guidancx'  Warhead 

irnv  Tube  Launched,  Optically  Tracked,  Wire  Guided  Missik' 

S\  Sl  ('171 
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Army  Prograiris 


Advanced  Antitank 
Weapon  System-Heavy 


The  Advanced  Antitank  Weapon  System-Heavy  (aaws-H  )  is  the  Army's 
program  to  develop  a  family  of  missile  systems  to  defeat  modern  tanks 
and  other  armored  targets  expected  on  the  battlefield  of  the  1990s,  Its 
systems  are  to  replace  the  Tube-Launched,  Optically-Tracked.  Wire- 
Guided  (TOW)  missile  system  and  provide  increased  lethality  and  range.' 
The  AAWs-ii  program  consists  of  the  Line  of  Sight  Antitank  (idsat)  and 
the  Ad\  anced  Missile  System-Heavy  (ams-h)  missile  systems,  vvhicii  are 
in  an  early  stage  of  development,  with  a  full-scale  development  decision 
scheduled  for  August  1990.  ix)s.\t  and  ams-H,  as  proposed,  will  consist  of 
a  missile,  a  fire  control  system,  a  platform,  and  a  launcher.  However,  the 
systems  will  differ  in  seeker  and  guidance  technology  and  operational 
characteristics. 


The  Army  e.stimates  total  development  of  both  missile  systems  to  cost 
Sl,2o0,4  million  (escalated  dollars),  but  it  does  not  have  a  current  esti¬ 
mate  of  the  production  costs.  Army  plans  call  for  ids.m  to  replace  only 
the  improved  sow  vehicle,  which  represents  21  percent  of  all  'row  sys¬ 
tems.  AMs-n  would  replace  all  other  'ittw  systems,  if  it  is  developed. 

los.vr  and  a.ms-u  project  management  officials  do  not  report  any  signifi¬ 
cant  schedule  or  performance  problems  to  date,  but  they  assess  overall 
schedule  risk  as  high  for  ids.at  due  to  a  compressed  time  frame  for 
development  completion.  A  performance  risk  asse.ssment,  based  on  tests, 
is  not  feasible  at  this  time  becati.se  critical  tests  have  not  begun.  How- 
e\  er,  the  Army  is  considering  changes  in  the  acquisition  strategy  for 
both  U)s.\T  and  a.ms-ii  that  would  delay  development  and  reduce  overall 
l  isk  but  would  increase  costs  for  the  current  phase. 


Background 


I  ine  of  .Sight  Antitank  Sy.stem  lo.s.vr  will  be  equipped  with  the  Kinetic  fmergy  Missile — a  missile  that 

uses  vt'ry  high  speed  and  a  heavy  metal  rod  to  penetrate  threat  armor. 
Its  fire  control  system  will  use  an  infrared  sensor  to  detect  and  track 
targc'ts  and  a  laser  (kwiet'  to  transmit  guidanet'  updates  to  the  missile. 
Whim  a  mis.sile  ni<‘,s  into  the  infrared  sensor's  field  of  view,  the  sensor 
will  track  both  target  and  missile.  The  fire  control  system  will  compute 

■  Tib’  Arniv  list’s  l)jr  B  )W  I'ji  f h<‘  t  Hir  Ijujh'ox  o«i  )T  *W  s  (‘iiH  kc  l  M  1  ”>1  jorp.  t  h(“ 

iMadlov  t'lghiing  vchii  In.  tho  jHTsoniU’I  ciirnor  iiiiH  itu’  high  luohility  iiuillipur|K»sr  wlMk'ltkl 

\  ohh'to 


I'nlil  April  20,  1939,  the  Army  managed  !I)s.at  and  ams-h  jointly.  At  that 
time,  the  Army  initiated  separate  management  of  the  two  systems,  but  it 
maintained  common  requirements  and  justification  documentation. 
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tlu'  (iiff(>rence  iii  position  botwoon  the  missile  and  the  target  and  send 
missile  eorri'etive  gnidanee  updates  by  means  of  a  pulsed  laser  signal. 
IDSAT  will  be  earric'd  on  a  Bradley-type  vehicle  modified  to  incorporate 
the  fire  control  system  and  the  Kinetic  Hnergy  Missile.  Army  plans  call 
for  ijos.\T  to  replace  only  the  improved  it)\v  vehicle.  During  the  proof  of 
pi'inciple  phase,  the  Army  intends  to  develop  early  prototypes  of  the 
fire  control  system  and  th(‘  Bi  ndley  modification.  A  repre.sentation  of 
ms.vi'  is  presented  in  figure  1. 1 . 


I'rni.f  o|  jn  uB  iplr  is  an  sia^i*  (iiirinii  whu  h  lh<'  Army  (|(k  umnnts  plans  tor  lator 

phasi  s.  \<Tilifs  pn-hnunai  v  arnl  onUmot  rin^  i  tiiBcpts,  and  \  aiuial«‘s  Us  hnolo^y  and  tompo- 

mails  In  Tins  pn'ii'  ain  if  l«-ads  (<.  fniif-sidfir  |)  hiil  st  alo  <l<’\  rlopmonf  -  dm  ision 
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Figure  1.1;  Representation  of  LOSAT 


.\(l\  nn('(‘(l  .Mi.ssilc  Syst('m-F[('avy  Tiii’  lias  not  selected  the  ,s[K‘cific  conlif'iiration  for  ams-ii.  There¬ 

fore.  dui  iiitt  the  proof  of  principle  pha.se,  the  Army  will  evaluate 
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imaj^iiig  inf'raivd  soakc'r  roc-hn()l()j*ies  used  to  deteel  and  acquire  targets 
and  to  guide  the  missile  to  impact.  It  also  will  evaluate  for  possible* 
application  to  the  ams  h  missile  ( 1 )  emerging  missile  technologies  and  ( 2 1 
technologies  in  development  for  the  Advanced  Antitank  Weapon  Sys- 
ti'in-Medium  oi'  a  ixiw  modification.  The  Army's  ams-h  deicloyment  plans 
call  for  the  replacement  of  TOW  on  the  Bradley  fighting  \  ehicle.  the  high 
mobility  multipurpose  wheeled  vehicle,  and.  possibly,  the*  Cobra 
helicopter. 

During  the  full-scale  development  pha.se.  the  Army  may  dev  eloj)  an 
improvc'd  fire  control  system  for  use  with  either  or  both  the*  amsh  or  the* 
■H)W  nxissile,  which  would  extend  missile  range  in  an  operational  c'nviron- 
rnent  and  prov  ide  a  greater  rate  of  kill.  According  to  an  ams  h  projec  t 
management  official,  the  Army  could  develop  the  improved  fire  confol 
system  without  developing  other  ams-h  components  to  enhance  ix)\v 
capabilitic's. 


Requirements 


'fhe  Army  C'stablished  its  need  to  replace  the  it'W  systems  in  a  July  IdSii 
A.wvs-ii  justification  for  major  system  new  start  documc'nt  and  in  an 
Octobei'  19SS  \aws-h  operational  and  organizational  plan,  fhese  docu¬ 
ments  dc'seribe  the  .\.\ws-H  replacement  for  low  as  up  to  a  two-systcan 
family.  However,  planned  developmc'nt  funding  will  limit  full-scale 
development  to  a  single  system.  The  Army's  preferred  systc'in — los.vr — 
would  replace  only  the  improvc'd  ■n)W  vehicle  or  about  21  pc-rcent  of  the 
existing  low  systems. 

Both  the  operational  and  organizational  plan  and  the  justification  docii- 
nxent  describe  the  capability  needed  to  replac-c*  the  ixiw  systc-m  while  con¬ 
tinuing  to  use  c'xisting  'H)W  platforms,  a.ms-h.  if  developc'd.  would  rc'placc* 
the  majority  of  the  'H)w  missile's,  with  pcsai'  as  a  complc'mc'ittar.v  sc  stem, 

Curri'iitly  planned  funding,  however,  will  not  support  full-scale 
devc'lopment  of  both  t;ts.\Tand  a.m.s-h  and  could  limit  the  |■t'|)lacemc'nI  of 
low  systems.  Becauseof  a  .$.081.2  million  shortfall  in  plannc'd  aawsii 
devc'lopmc'iit  funding,  the  Army  c'stablishc'd  full-.scal<'  d('\  c'lopuK'iit 
funding  piiorities  within  the'  a.\ws-ii  program.  For  rc'a.sons  that  arc'  clas¬ 
sified,  the  Army  designatc'd  lics.vras  fii'st  i)rioi'ity,  the'  improv('d  fire- 
control  system  ( for  eithc'C  am.s  n  or  existing  low  missile's)  as  sc'c  (nut.  and 
the  remaining  ams  ii  componc'nts  as  third,  .-\ccorcling  to  a  los  vi  manage 
ment  official,  the'  los.vr  {clatforms  could  rc'placc'  all  of  the'  existing  2,.'0d 
improvc-d  tow  vehicle's,  which  would  Ic'avc'  at  Ic'ast  !),.■)')()  othc'r  low  plat¬ 
forms  and  their  a.s.sociatc'd  low  missilc-s  dc-ployc'd.  The  third 
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Id  ioniy — \MS~ii — is  tiu'  Army’s  potential  replacement  for  the  remaining 
plalforms. 


Accoiding  to  a  liisAi  project  management  official,  the  projecti'd  shortfall 
will  ciiuse  the  Army  to  evahiatc  relative  progress  of  both  idsat  and 
AMS  ii  prior  to  tlii‘  aaws  ii  full-scale  development  decision.  If  liis.vr's  prog¬ 
ress  is  siitisfactory,  the  .Army  will  proceed  with  ii)S.AT  into  full-scale 
de\  elopmeni.  If  its  progress  is  unsatisfactory,  the  Army  will  consider 
full-scaU'  (h'velopment  of  the  improved  fire  control  .system  and  the  other 
AMS-ii  components. 


Sclu'dulc  ii)s.\T  ;ind  AMSMi  are  in  the  proof  of  principle  pha.se.  and  the  Army  plans 

a  fttll-sciile  development  decision  in  August  1990.  idsat  and  ams  h  pro¬ 
ject  management  officials  report  no  slips  in  critical  milestones  to  date. 
(.See  tcible  1. 1  for  tlie  A.wv.s-ii  .schedule.)  However,  they  as.se.ss  the  devel¬ 
opment  schedule  risk  as  high  for  idsat  and  as  moderate  to  moderately 
high  for  AMs-il. 


Table  1.1:  Current  AAWS-H  Schedule 


Event 

Date 

L0,SAT  prototype  proof  of  principle  contract  award 

Apr 

1988 

Imaging  infrared  seeker  technical  demonstration  contract  award 

Mar 

1989 

‘^ull-scaie  development  decision 

Aug 

1990' 

initial  low-rate  production  contract  award 

Oct 

1993 

Operational  testing  begins 

Jan 

1994 

Operational  testing  ends 

Mar. 

1394 

ri'st  unit  equipped 

Oct 

-  Dec 

1994 

Fi.ill  'ate  production  decision 

Apr 

-  June 

1995 

Initial  operational  capability 

Classified 

the  Army  ^  c;irrent  schecliii';  beginning  -with  the  full-scale  development  decision  may  apply  'o  either 
.-'.'■SAT  O'  AMS  H  hug  Army  has  not  defined  an  alternative  development  schedule  for  the  System  not 


.A  uts.vi  mamigement  official  believes  that  ij:).s.\t’,s  scheduk'  risk  is  high 
because'  of  the  limite'd  amount  of  time  available  to  demonstrate  th;a  the 
missile'  syste'tn  is  re'ady  feer  full-.seale  develerpment  and  the  cetmpre'sse'd 
time’  frame'  in  whicli  tee  e-ompk'te'  dc'vektpment.  .An  AMS-ii  preejee  t  mauage- 
me'iet  offie  ial  asse’sse's  se  hi'dule  risk  feer  .VMS-ii  as  le.ss  than  that  for  los.vr 
hecau.se  of  e’xpe'rie'iice'  with  the  A.MS-ii  type  tee-hnetktgie's  in  tlee  .Aeivjuie  e’d 
.Antitank  Weapeeti  Syste'm-Me'eiium  and  either  pretgrams.  Iloweve'r.  he' 
adde'd  th;tl  risk  ceeukl  he’  metelerate'  te)  moderate'ly  high  elepe'ueliug  on 
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Performance 


Line  of  Sight  Antitank  System 


A(lvan('(‘(l  Missile  System-Heavy 


whethei’  the  Army  exercises  a  contract  option  for  a  risk  reduction  effoit 
for  AMS-Il. 


Tlie  A.WS-H  systems  are  in  early  dev'elopment  and  program  dei  elopment 
testing  has  not  begun,  but,  in  a  separate  effort,  the  Army  participated  in 
a  series  of  joint  service  Hypervelocity  Missile  (another  term  for  the 
Kinetic  Energy  Missile)  tests.  On  the  basis  of  program  test  results,  an 
assessment  of  the  program’s  performance  is  not  feasible  at  this  time,  but 
UDSAT  and  ams-h  project  management  officials  currently  assess  in.s.vr's 
technical  risk  as  high  and  ams-h's  risk  as  moderate.  Reports  on  UKVi  {pro¬ 
totype  and  A.MS-u  imaging  infrared  seeker  testing  are  scheduled  for 
August  and  September  1990,  respectively. 

The  Army  awarded  a  uosat  prototype  development  contract  to  LT\' 
Aerospace  and  Defense  Company  in  April  1988  to  begin  ( I )  development 
of  the  Kinetic  Energy  Missile  and  the  fire  control  system  and  (2 )  integra¬ 
tion  of  the  missile  and  the  fire  control  system  into  the  vehicle.  Testing 
during  prototype  development  will  include  18  flights  to  test  improved 
acquisition,  seeker,  and  tracking  technologies.  These  tests  will  be  con¬ 
ducted  between  September  1989  and  April  1990.  The  Army  expects  to 
use  the  prototype  idsat  vehicle  and  the  fire  control  system  for  the  last 
10  flight  tests.  A  UDSAT  project  management  official  assesses  the  techni¬ 
cal  risk  as  high  for  development  of  the  idsat  prototype  due  to  the  c'.'in 
pressed  time  frame  for  development.  The  Army  expects  to  complete 
prototype  development  and  testing  by  May  1990  and  to  issue  its  report 
in  August  1990. 

Apart  from  the  a^aws-h  program,  the  Army  participated  in  an  Air  Force 
led  joint  service  Hypervelocity  Missile  ground  launch  demonstration 
program.  On  the  basis  of  four  tests,  the  Army  project  manager  believes 
that  the  testing  successfully  demonstrated  missile  guidance  and  control, 
tracking,  and  high  speed  flight.  According  to  the  project  manager,  test¬ 
ing  did  not  reveal  technological  problems  that  would  prevent  the  mis¬ 
sile's  further  development  in  the  idsat  program. 

'fhe  Army  awarded  contracts  to  Hughes  Aircraft  Company  and  Texas 
Instruments.  Incorporated,  in  March  1.989  to  begin  designing  an  imaging 
infrart'd  seeker  that  can  lock  on  to  a  target  before  mi.ssile  launch  and 
engage  it  at  extended  range.  The  18-month  technical  demonsti'ation  for 
the  seeker  includes  captive  flight  testing,  beginning  in  March  1990,  to 
demonstrate  the  seeker's  capabilities.  Each  of  the  two  <'ontract.s  contains 
an  oi)tion  for  a  risk  reduction  program  that  includes  system  Hight  tc'sts 
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Cost 


Table  1.2;  AAWS-H  Development  Cost 
Estimates  (Escalated  Dollars) 


after  the  technical  demonstration.  According  to  the  a.ms-h  deputy  project 
manager,  overall  technical  risk  for  this  demonstration  is  moderate.  The 
Army  plans  to  issue  a  test  report  on  the  technical  demonstration  in  Sep¬ 
tember  1990. 


The  Army  does  not  have  an  acquisition  cost  estimate  for  the  current 
program.  It  estimates  development  of  both  systems  to  cost  $1,250.4  mil¬ 
lion,  but  has  no  current  estimate  for  production  costs.  The  Army  consid¬ 
ers  its  earlier  production  estimate  for  the  systems  invalid,  and  it  expects 
a  new  acquisition  estimate  by  March  1990. 

Army  estimates  for  aavvs-h  proof  of  principle  and  for  full-scale 
development  as  of  February  1988  and  October  1988  are  shown  in  table 
1.2, 


Dollars  In  millions 

Item 

Feb.  1988 
estimate 

Oct.  1988 
estimate 

Change 

Pmcf  ol  principle 

LOSAT  prototype 

‘  $ib'o 

$118  4^ 

$108.4 

Imaging  infrared  seeker  technical 
demonstration 

78,8 

30.7 

-48  1 

Total  proof  of  principle 

$88.8 

$149.1 

$60.3 

Full-scale  development 

LOSAT 

482.7 

518.6 

35.9 

Improved  fire  control  system 

165,2 

1506 

-14,6 

AMS-H 

432  1 

432  1 

0 

Total  full-scale  development 

$1,080.0 

$1,101.3 

$21.3 

Total 

$1,168.8 

$1,250.4 

$81.6 

The  total  development  estimate  increased  by  $81.6  million  between  Feb¬ 
ruary  and  October  1988.  According  to  a  IjOSAt  project  management  offi¬ 
cial,  the  LDSAT  proof  of  principle  development  cost  increased  by  $108.4 
million  because  the  Army  accelerated  the  uosat  program,  added  the 
U)s.vr  prototype  development,  and  increased  flight  testing.  In  addition, 
the  Army  added  $35.9  million  to  the  ijos.at  full-scale  development  cost  to 
cover  schedule  risk  contingencies.  These  increases  were  offset  partially 
by  C 1 )  eliminating  ams-ii  flight  tests — e,stimated  to  cost  $48. 1  million — 
from  the  imaging  infrared  seeker  technical  demonstration  program  and 
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(2)  ft'diK'itig  th(‘  AMS  II  improved  fire  control  system's  estimated  cost  by 
•S  14.1)  million. 

According  to  ins.vr  and  am.s  ii  project  management  officials,  they  do  not 
have  a  production  estimate  for  the  current  /V\ws-H  systems.  The  Army 
prei^ared  a  production  cost  estimate,  but  project  officials  now  consider  it 
to  he  outdated.  According  to  the  officials,  the  estimate  is  no  longer  valid 
because  ( 1 )  the  program  start  date  was  delayed  1  year,  (2)  program  i)ri- 
orities  have*  shifted  to  i/kat.  and  (3)  production  quantities  are  not 
defined.  They  stated  that  a  new  program  cost  estimate  will  he  prepared 
by  March  1990.  However,  the  Army  will  not  have  a  reliable  cost  projec¬ 
tion  until  August  1990  when  it  decides  which  system  or  systems  to  move 
into  full-scale  development  and  the  number  of  missiles  to  be  bought. 

Potential  .\cqulsition  Strategy 
Changes 


The  Army  requested  the  oxs.at  project  office  to  .submit  a  plan  for  com¬ 
peting  tlu‘  full-scale  dt'velopment  contract  award.  The  project  office  sub¬ 
mitted  a  jilan  for  qualifying  a  competitor  during  the  proof  of  principle 
phase  and  awarding  the  full-scale  development  contract  on  a  competi¬ 
tive  basis,  but,  according  to  a  iosat  management  official,  competition 
w(nild  delay  los.vr's  full-scale  development,  production,  and  first  unit 
equipped  dates  about  1  year  and  add  about  $41  million  (escalated  dol¬ 
lars)  to  the  current  pha.se.  However,  he  believed  that  competition  would 
reduce  .schedule  and  performance  risk  during  full-scale  development  and 
that  it  could  reduce  the  cost  of  full-scale  development. 

Foi'  AMs-H.  the  Army  is  considering  exercising  contract  options  fe.r  a  risk 
reduction  I'ffort  following  the  a.ms-ii  technical  demonstration.  This  effort 
would  consi.lL  of  flight  tests  to  demonstrate  the  A.MS-li  seekers'  range  and 
target  engagement  capabilities.  According  to  project  management  offi¬ 
cials,  this  effort  could  <>xtend  the  proof  of  principle  phase  by  as  much  as 
2  \ cars  but  would  lower  overall  schedule  and  performance  risk  during 
full-scale  development.  The  AMS  ii  deputy  program  manager  staled  that 
this  effort  would  add  about  $2."i  million  (escalated  dollars)  to  tlu'  curn'ut 
AMS  II  d<'vt'loj)m('nt  [)liase. 


According  to  project  management  officials,  the  Army  is  considering 
acquisition  strategy  changes  for  the  IjOS.at  and  a.m.s-u  programs.  The 
potential  changes  include  (1)  competition  for  the  idsat  full-scale 
develo])m(>nt  contract  award  and  (2)  a  2-year  risk  reduction  effort  for 
the  AMs-ii  seeker.  Although  the  Army  has  not  approved  either  change, 
implementing  these  changes  would  delay  both  programs’  schedules  and 
I'educe  the  overall  risk,  but  co.sts  for  the  current  proof  of  principle  pha.se 
would  increase. 
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Program  PrioiuiN'  and 
Affordability 


Recent  GAO  Re{)()i'ts 


'fht'  AAWs-H  action  officer  at  the  Office  of  the  Secretary  of  the  Arnty 
( Rc'search,  Development  and  Acquisition)  stated  that  the  AAU  S-ti  pro¬ 
gram  has  the  same  high  priority  within  the  Army  as  the  Advanced  Anti¬ 
tank  Weapon  System- Medium — the  Army's  highest  priority  system  for 
liglit  infantry  forces.  The  officer  added,  however,  that  despite  this, 

.v\\\s  11  has  absorbed  the  reductions  to  the  combined  budget  line  for  the 
medium  and  heavy  systems. 

Projectc'd  funding  shortfalls  indicate  that  the  pi'ogram  may  be  reduced 
further  before  one  .system  is  completely  developed.  Planned  funding 
through  full-scale  development  totals  $669. '2  million  (escalated  dollars), 
whereas  estimated  overall  development  costs  for  ids.at  and  ams-h  are 
$1,250.4  million  (escalated  dollars) — a  shortfall  of  $581.2  million. 
Hecau.se  the  planned  development  funding  is  greater  than  the  Army's 
current  cost  c'stimates  for  irt.s.vr  and  a.\is-u  ($637  million  and  $613.4  mil¬ 
lion,  I'espectivc'ly ),  A.wws.ii  full-scale  devc'lopment  will  be  limited  to  either 
los.vt  or  AMS  II  and  the  improved  fire  control  system  unless  current  bud¬ 
gets  an*  rc'vised. 
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Light  Helicopter 
Program 


Background 


Arinv  Pro^jrams 


'I'hc  i.iClil  ! ( l.!i\  I  j)r<)>>!';nn  is  inU'iuk'ii  to  jji'ovidc  Ilic  Afiiiy 
\s  ith  ;•  IK'W  gonc'i'ation  ol'  weight  heliec-piers  to  ix'i’t’oi'ni  both  scout 
aud  aitaek  missions  The  \rniy  esiimatt's  th('  progi-am  will  eost  S  Id.' 
hiliion  I  escalated  dollars  i  for  'd.ilitti  helieoptei’s  and  has  I’eqiH'sted  -S  JhL!.  I 
million  in  ih('  fist  al  yeaf  ld!ii)  hudget  to  continue  research  and  dexcloji 
tnen:  I'he  ( )|  l  ice  ot  I  he  Secret  ar>'  ot  I H' tense  ( osi  i )  apjtrox  t'd  Mix's  eni  r\ 
into  the  demonstration  and  \  ahdation  phase  in  June  IflHS.  The  ,\rm> 
has  scheduled  a  t'ull-si  ale  de\ cloiiment  decision  for  Df'cemher  Ihito 

riie  MIX  will  ot'l’er  a  signit'icant  iiu  reasc'  in  capability  o\  er  t  lie  hehcop 
tors  It  IS  to  i'e))lacr  llowevcix  MIX  r(>c)uirements  are  not  >'ei  firm,  and 
\s  hi't  her  MIX  will  he  the  most  cost  -iTI'cct  i\e  wa\'  to  meet  the  reijuii'c' 
meni "  w  ill  he  determined  during  i  ln’  demonsi  rat  ion  and  \  alidal  ion 
phasic  The  progixim  t'tices  technical  risks  in  the  form  of  integrtii  itig 
ad\  alli  ed  technologies  and  ci ml  rolling  weight  growth.  Also,  during  the 
imsi  g  >e;irs.  tlu'  .\rm\  1ms  curbed  cost  growth  by  scaling  Imck  pertia'in 
ance  reqiuremenis  ;ind  aircrtirt  qiitini it ies.  and  it  is  continuing  to  re\  iew 
s\sic;n  reijiiiremmits  in  an  effort  to  control  jirogrtim  costs.  Desjiite  thM, 
potent  ml  foi  fill  lire  cost  growt  li  exists  in  t  fie  form  of  technical  risks, 
airi  raft  uciglit.  ;ind  funding  a  \  ailahilit.w  For  examiile,  in  1  hSS  i  isi  i 
determined  t  h;it  the  program  w  as  not  afforiiahle,  ;uid,  as  a  result .  the 
.\rm\  '  111  the  progrtim  m  half  F\en  with  this  nmjor  reduction,  jiroifcti  u 
Iirocuiomeiil  funds  are  nisuflicieni  for  planned  l,ii,x  production  rates 


file  MIX  Is  to  repkn-e  older  hehco|  it  els  t  Imt  the  A  mu'  considers  no  li  mgei 
able  to  fight  iind  siir\  i\ e  on  the  hat t le field.  These  include  the  .\1 1- 1 S 
<  ohra  attack  helicoiiter  and  the  i  >1 1  oS  and  ( )I l-ti  reconnaissance  heiii  op 
ters,  file  l.llX  is  intended  to  he  caiaihle  of  jierforming  multiple  missions 
against  aiK  aiiced  enem.\  air  dehmses  of  the  Ittltlls.  .As  tin  tirined  recon 
imisstiiK  e  helicopter,  it  W  ill  conduct  hiittlefield  reconimisstince  for 
'a’oiind  commanders,  during  Im  h  it  will  fly  o\cr  enem\  territorx  and 
■  port  on  enemy  positions  .\s  ti  light  tiUttck  luJicopler  e(|uii»(ied  w  it  h 
the  1  lellt  ire  tint  It  it  It  k  missile.  It  will  he  used  to  find  and  attack  enem> 
t  auks  and  armored  v  ehicles  as  i  hey  tidvmnce  towtird  I '  S.  ground  fi  iri  es 
In  tiddii  loll,  the  .\rni;\  int i  la Is  to  i isi'  the  MIX  in  limit ed  cases  i o  ( i mdih  i 
I  >  der()  ailtick  missions  hehmd  enemy  lines  tis  jiart  of  the  .\irl.and  I’.ai 
tie  doi  t  line  and  i  J  i  tiir  I'onihai  ope  rat  ions  tigainst  eneiipv  lieln  i  iptei  s 
The  hitter  missions,  w  hn  h  are  not  [ ler formed  h\  current  helii  opt rrs  ,i ■ . 
ri'lai  c,  I'lv  new  and  w  ill  lie  e\  ahmied  furl  her  in  t  he  l.iix's  cost  and  opm 
i  loiiai  ef  |i  'ci  i  \  I  mess  aiml,\  sis 
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Pri  ronninj'  miillii)k‘  missions,  surviving  against  the  threat,  and  nte(‘ting 
th('  goal  o!'  light  weight  |•e(luire  the  use  ofs('\eral  soiihistieated  teehnolo- 
gies  on  the  LUX.  'I'iK'se  include  a  nonmetal  airframe,  advanced  tai'.get 
acquisition  and  night  vision  sensors,  and  vi'ry  high  sliced  integrated  eir- 
(  uitry.  Figure  l.d  shows  an  artist's  eonet'pt ion  of  iiroposi'd  (k’signs  of  tlie 
MIX. 


Figure  12;  Artist  s  Conception  of  Proposed  Designs  of  the  LHX 


Beli  McDonnell  Douglas 


Boeing  Sikorsky 


In  No\  riuher  1 PSS  I  he  .\rm.\  aw  arc k'd  cost  qilus- fixed  fee  coul  rai  I  s  i  o 
I  Wo  iduirai'or  Usims  ihai  are  oomi'ci  it  i\  ely  de\  eloping  the  airframe 
and  .i\  loiiK  s  during  I  he  deinonsi  ml  mu  and  \  ahdai  um  phase  One  lemii 
IS  rotn| 'I'lsed  o|  Pell  I  h'l i(  opt e;-  fi 'x I  I'on  a  11(1  I  h('  M(  1  lonnell  1  ton gl as  Heir 
eopi  er  ( 'ompan  \ ,  and  I  he  o|  her  is  emnpnsed  of  1  )oeing,  1  li'lieopiei  ''  and 
Sikorsky  Ana  ra  ft  I  )i\  ision  of  I  nit  eel  I'ei  hnologies  ( 'orporal  loii.  These 
I  on: raet s  are  lo  run  for  llT  monl  hs.  afU'r  w  hieh  the  .\rtn>  w  ill  selei  i  one 
team  to  eoiidiK  I  full  s(  ale  (kwcloiinient . 

I'he  ,,iix  Tm  h  '  engtne  development  Is  fun  her  along  1  ha n  airframe  de\  e| 
op  men!  and  is  lollow  mg  a  sinular  st  rategv  In  <  kloher  11  IS.S  the  .  \  i  in> 
a\\  ardeii  a  firm  fixed  prn c  eont  rael  i  o  t  he  Light  1  lelieopi  er  I'urhine 
Lngme  ( 'otnpan>  .  a  eoinpan>  f(  'rmeil  hy  I  he  .\llison  ias  Turhine  liiv  i 
Sion  o|  I  leiieral  Mot  ofs  and  the  t  lari'etl  Fngine  1  in  isioii  of  the  Allied  Sie 
na  1  I  drpo rat  loll.  I o  eomplel e  engine  I  n  11  sra le  de\  elopiiK'iit  and 
(|Ual!tiea!  |on 


Id  ■(  ]i  1 1  ri  ’ll  Id  It  s 


I  he  Venera  I  I'eql  I!  rellienl  S  to!  I  lie  l.iiX  a  I'e  I  Wofokf  lo  field  a  IIUlll  I  mission 
hell'  o[  it  el  I  ha  I  laii  siii  \  |  \  r  aganisi  the  fill  lire  I  h  real  and  to  red  me  Heel 
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sizr  by  r('plarin.<' older  helicopters  with  tew ('r  of  t he  more  eapabh'  :.lixs. 
'I’he  task  of  addressing*  these  r('C|iiireiiieiits  while  nu'etai^  the  >ioals  of 
li^ht  W('ij*ht  and  'ow  east  has  proven  diffienlt.  and  specific  p(  iloi'inance 
re(|inreni('nts  ha\‘t'  undergone  niinterons  iterations  a.-;  a  resiill. 

Although  concei\ed  as  a  small.  iiK'xpi'iisive,  sinj^le  seat  helicopter,  tlu' 
original  mission  iV'qnirenu'nts  develo)H'd  for  the  l.iix  were  so  demanding 
that  they  cansed  tlie  .Army  to  aliandon  the  sinch'-seat  design  riiis 
change  incretrsed  aircraft  cost  and  wi-ight.  Tims,  when  osti  determined 
t  111'  prokrmn  was  not  affordable  in  HISS,  tlu'  .Army  i-ediici'd  technical 
performance  recjiiirements  to  ri  dnce  air -raft  cost  and  weight.  Durum 
tlu'  demonst  fill  ion  and  \;didation  phtise.  the  conti'actor  teams  will  pric 
pose  additional  recjinriMiK-nts  trade-ofts  to  reditce  cost  and  weight 
flirt  her. 


I'A  en  with  flirt hi'r  r(>t|inrem('r,ts  reductions,  the  i.ti.x  will  represent  a  sig¬ 
nificant  iiicri'tise  in  cap;ibilil\'  ovm-  the  older  h('hco]iters  it  is  to  replace. 

It  w  ill  offer  impriAi'inents  owm'  .AIM  .  Oll-bS.  tind  Oll-ti  helicopters  in 
ncaii>-  every  category,  incltidinf*  firejiowi'r.  snr\  i\  abililx'.  itirk'eling. 
ni^ht  \  ision.  ;ind  flight  pi'rformanci',  llowiwi'r.  ^i\in  its  si,i*nificant  cost, 
w  bet  her  the  i.lix  is  the  most  eost-i'ffect  ive  way  to  mi'et  these  r('qtnre- 
nieitts  is  unknow  n  ;ind  will  hi'  tiddri'ssed  dnrin.t*  the  dmiionst r:it ion  and 
\  ahd.ition  phase'.  .Alti'nuitivi's  to  developing*  this  helicopti'i'  include  mod¬ 
ifying  the  .All-t)4  .Apache  tittack  hi'hcopter  and  iisinj*  deriwitives  of  com¬ 
mercial  helicopters  with  i.il.x-tvp<'  avionics  and  other  imtinwements. 
Whet  her  f  he  l.lix  program  ri'pre.sents  t  he  best  approach  deiieiidsoni  1  ) 
the  results  of  a  cost  and  oiierational  effectic'ent'ss  analx'sis  i  he  .\rm\ 
will  conduct  dnnn.k  H>S9  ;ind  Ifibll  and  (2)  the  ;ibiht\'  of  the  i.iix  to  a\oid 
cost  ei'owth  and  to  m('<‘t  perfortnancc'  re()tiirements. 


.\llhonch  the  l.tix's  schedule  has  iindi'feoiu'  tnany  chant's,  estimati's  of 
complet  ink  dtwelopmeir  ;ind  fieldinj*  product  ion  hi'licoj iters  ha\  e  been 
relat  i\  ely  st able  in  t  he  jiast  ll  yetirs.  The  l.lix's  ciirri'iit  schedule  is  shown 
in  I  able  1  d. 
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3:  Current  LHX  Program  Schedule 


Event 

Date 

•  . addat:0n  deciSior'i 

June  1988 

^•'r,o^-,sl^d!.on  .aiidation  conliacts 

Nov  1988 

.•■.-mocren 

Dec  1990 

■  s'.aic  -j-.eioDmc-nt  decision 

Dec  1990 

■  ■■  ‘ .  .ih: 

Aug  199.3 

eve  iJ'CdLic’ioe  decision 

Nov  1994 

.'  '■  :  ■<:'€: :  ill  scaie  development 

Nov  1996 

■  ..  -aX' c'od'.iction  decision 

Nov  1 996 

O'la- capabiiit'/ 

Nov  1 996 

b('li('V(‘  l!u'  sciu'dule  is  optimistic  lor  sevt'ral  reasons.  First,  aehiev- 
iiiu  the  schedule  will  dep(‘nd  on  siiccessl'ully  integrating  and  demonstrat¬ 
ing  the  advanced  teehnologit's  and  controlling  aircraft  weight.  Second, 
the  acquisition  strategy  chosen  as  a  result  of  funding  reductions  has 
made  the  full-scale  development  decision  susceptible  to  delay.  Hecause 
-it  th('  funding  reduction  that  took  place  in  1988.  the  Army  deleted  test 
and  cwilimtion  of  competitive  prototypes  from  the  demonstration  and 
\  alidatiou  jihase.  wliich  was  to  hav('  occurred  during  a  first  flight  test  of 
the  prototypes  in  May  1991  I'lider  the  revised  strategy,  competition 
het  ween  the  two  airframe  teams  will  consist  of  paper  studies  and  labo- 
ratnr>  demonstrations  of  seU'cted  subsystems,  and  the  first  flight  lest  is 
.'low  schoduh'd  for  .August  199:1  during  noncompetitive  full-.scale  devel- 
iipmcnt  .As  a  result,  decisionmakers  may  not  have  critical  information 
pro\  idl'd  hy  tabricating  and  ti'sting  iirototypes — such  as  demonstrating 
technical  perfornmnee  ;ind  the  rmilism  of  cost  estimates — when  needed 
tor  l■oulraclor  selection  and  thi'  full-scale  development  decision. 

i;i'>k>  are  also  evident  in  the  ItUlm-  stages  of  the  l.lix's  schedule,  f'or 
example,  i'ull-scak' devi'iopment  will  not  be  completed  until  N'ox  c'mber 
IPtiii.  whereas  low-rat('  production  is  scheduled  to  begin  in  November 
IttitP  Such  concurrency  increasv's  the  risk  of  schedule  siipiiage.  .Also,  the 
Ni'my  plans  to  profluce  the  i.liX  at  a  peak  r;tte  of  21(1  a  year.  ;i  poten- 
tially  unaffordable  r;Ue  when  comptired  with  the  peak  r;ites  rmicited  by 
heir  (ipiers  still  'U  proditction — t  he  .All-tid  (up  to  144  jx'f  year)  and  the 
I  1 1  (111  i  HI)  to  9()  ])(>r  year).  Currentiy,  th('  2 1  (!-helicopter  proditction  rate 
iv  too  eostl>  given  projecti'd  funding  k'vels.  .Afti'r  the  .Army  prepared  its 
rt  uiid  scheduU'  I'st  imates.  <  isi  i  pi'ojecti'd  t  hat  futtiri'  funds  would  tillow 
.1  peiik  produetion  rtiteofonly  iuT  i.iixsa  year. 
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The  Army  is  looking  for  ways  to  devote*  more  funeis  to  tlu*  i.iix.  but  if 
more  funds  cannot  be  found,  tht'n  the  production  rati*  will  be  lower  and 
tlu'  production  schedule  will  slip.  Also,  the  schedule  will  likc'ly  slij)  if 
estinuited  costs  iitcrea.se  without  a  matching  increase  in  funding  or  if 
funding  levels  are  reduced. 


Perforniance  Although  performance  requirements  have  been  reduced,  the  ui.\ 

remains  a  sophisticated  aircraft — its  mission  equipment  and  a\  ionics 
are  comparable  to  the  Air  F'orce’s  Ad\  anced  Tactical  P’ighter — and  faces 
considerable  technical  ri.sks.  The  area  of  greatest  technical  ri.sk  is  in  mis¬ 
sion  equi[)ment  (avionics  and  .sen.sors).  which  is  the  most  critical  aspect 
of  the  program  The  uix's  mission  equipment  will  require  the  develo])- 
ment  of  several  advanced  technologies  such  as  more'  advanced  threat 
sensors  than  those  of  the  Army’s  current  attack  helicopters  and  high¬ 
speed.  high-capacity  integrated  circuits  to  process  and  integrate  flight, 
thi’eat.  and  other  critical  data.  The  Liix  will  also  include  advanced  tech¬ 
nology  in  the  form  of  an  all-composite  (nonmdal )  airframe  designed  to 
be  difficult  to  detect  by  threat  sensors. 

Technical  risks  accrue  not  only  to  the  individual  t(‘chnologies  being  pur¬ 
sued  but  afso  to  their  succe.ssful  integration.  The  Army  has  conducted  a 
number  of  technology  risk  reduction  efforts  and  plans  additional  work 
in  higher  risk  areas  during  the  demonstration  and  validation  phase. 
Ilowe\  er.  the  bulk  of  mission  equipment  testing  is  yet  to  come,  and  test- 
ii\g  of  a  fully  integrated  system  is  scheduled  during  full-scale 
development. 

Another  technical  challenge  facing  the  i.iix  is  meeting  performance 
requirements  while  keeping  aircraft  wt'ight  low.  Less  weight  tran.slat(>s 
into  gi’eater  aircraft  agility  and  maneu\  erabilit\'  as  well  as  lower  jiro- 
curement  and  operation  and  suppral  costs.  Although  an  empty  weight 
goal  of  7. TOO  pounds  was  originally  established,  weight  estimate's 
reached  as  high  as  9,800  pounds  in  1987,  reflecting  attempts  to  nu'et 
[M'l  foi'inance  requirements.  Since'  then  the  Army  has  made'  a  nnmbe'i'  eef 
lee'rformane  e'  traele'-eeffs  te)  lower  weight,  anel  the'  i.lix  is  now  about  8.70  to 
•100  i)e)U!iels  abeeve*  the  geeal.  Additieaial  traek'-offs  wilt  be*  ne'e-eie-ei  not  only 
to  meet  the'  geeal  but  alsee  tee  alleew  tor  a  -7  tee  10  pe'ree'iit  we'ight  ine  re'ase- 
tliat  histea-ie  ally  e>e-e-urs  eluring  aii’e  raft  ek've'leepment  preegiams.  In  adeii- 
tiein.  future-  we-ight  greewth  freem  a  ])lanne'el  impi-e>\  eane-nt — eemeninting  tee 
se'\  e'ial  Inmeii'e-el  peeemds — is  e’urre*nt ly  e-xe  lude'el  freem  the-  we'ight  geeal. 
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As  of  March  1989,  the  Army  estimated  acquisition  costs  for  2,090  lhxs 
at  $40.5  billion  (escalated  dollars);  $3.9  billion  for  research  and  develop¬ 
ment  and  $30.0  billion  for  procurement.  The  total  program  acquisition 
cost  estimate  is  $27.5  billion  in  fiscal  year  1989  constant  dollars.  The 
June  1988  and  March  1989  estimates  reflect  program  reductions  in  the 
form  of  design  trade-offs  and  lower  quantities  that  have  occurred  since 
the  program  cost  estimate  crested  in  1987.  Table  1.4  illustrates  the 
changing  program  cost  estimates  since  1987. 


Table  1.4;  LHX  Cost  Estimates  (Constant  ■■■■■■IB 
yea'  ’989  0olla'sl  Dollars  in  millions 


Cost  category 

Research  and  development 

Procurement 

Total 

Feb.  1987 

$4,200 

45,483 

$49,683 

Nov.  1987 

$4,993 

53.825 

$58,818 

June  1988 

$3,463 

27,570 

$31,033 

Mar.  1989 

$3,311 

24,196 

$27,507 

Unit  cost 

$11,0 

$137 

$14  8 

$13  1 

Acquisition  quantities 

4'509 

4,301 

2.102 

2,102 

(Development/production) 

(9/4.500) 

(9/4,292) 

(6/2,096) 

('6/2.096) 

The  c<.)st  increa.ses  through  November  1987  occurred  primarily  becau.se 
the  Army  found  that  requirements  necessitated  additional  mission 
equipment  and  aircraft  structure.  The  increase  in  estimated  research 
and  development  costs  in  1987  reflects  the  Army’s  decision  to  extend 
contractor  competition  through  the  test  and  evaluation  of  prototypes. 
The  June  1988  estimate  reflects  the  program  reductions  made  during 
1988  to  lower  cost.  The  major  cost  reductions  were  achieved  by  (1) 
reducing  competition  during  development.  (2)  lowering  production 
quantiti('s  from  4.292  helicopters  to  2,096  by  deleting  a  utility  version  of 
the  Ml.x  originally  intended  to  replace  141-1  helicopters,  and  (3)  estab¬ 
lishing  low(>r  unit  aircraft  cost  and  weight  goals.  The  March  1989  esti¬ 
mate  reflects  additional  progi'am  changes  and  events  that  the  Army 
believes  will  re.>ul(  in  lower  program  costs.  The  lower  estimate  was 
based  on  reductions  in  ( 1 )  production  cost  estimates  agreed  to  under 
contract  with  the  engine  manufacturer.  (2)  mission  equipment  weight 
du('  to  a  dec  rea.se  in  capabilities,  and  (3)  other  areas  estimated  as  a  per- 
(■('utage  of  total  costs,  including  nonrecurring  charges,  system  project 
management,  and  enginem'ing  changes.  It  also  reflected  the  use  of 
n'vised  inflation  rate  computations. 

Although  iKii)  has  taken  difficult  steps  in  substantially  reducing  the  Lii.x 
progi'am.  cost  incnstses  may  occur  in  the  future.  T1k>  Army  has  made 
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difficult  performance  and  weight  trade-offs  to  meet  the  new  unit  lly 
away  cost  goal  of  $7.5  million  (constant  fiscal  year  1988  dollars), '  but 
program  uncertainties  still  exist  that  may  result  in  higher  costs  in  the 
future.  According  to  the  osD  Cost  Analysis  Improvement  Group  (cak;). 
uncertainties  regarding  the  cost  of  avionics,  software  development,  sys¬ 
tem  integration  difficulties,  and  weight  growth  are  likely  to  increa'-e  i.u.x 
costs.  Schedule  delays  are  another  potential  source  for .  c.sc  increases. 
For  example,  if  the  peak  production  rate  is  reduced  from  2 Id  to  157 
Luxs  a  year,  the  program  schedule  will  lengthen  and  costs  will  increase. 

Program  officials  acknowledge  the  potential  for  cost  increases  and  state 
that  the  primary  purpose  of  the  current  demonstration  and  validation 
phase  to  conduct  the  necessary  trade-offs  to  achieve  and  keep  the  cost 
and  weight  goals. 

While  the  Army  considers  the  lux  program  a  high  priority,  the  program 
has  had  significant  funding  cuts,  and  it  remains  a  target  for  future  cuts 
because  it  is  a  large  investment  whose  affordability  is  a  concern  to  osi.. 
The  large  cuts  made  during  1988  changed  the  lux's  size,  missions,  per¬ 
formance,  quantity,  and  acquisition  strategy. 

The  Army  believes  that  funding  is  adequate  to  carry  out  lux  research 
and  development  under  the  revised  acquisition  strategy.  However,  this 
lower  cost  strategy  is  not  without  some  potential  risks.  In  particular,  the 
revised  strategy  reduces  competition  and  defers  the  availability  of  key 
information  provided  by  fabricating  and  testing  prototypes  until  after 
the  full-.scale  development  decision  is  made. 

The  affordability  of  the  lux  will  remain  a  concern  in  the  future.  Pro¬ 
jected  procurement  funds  are  not  sufficient  for  planned  production 
rates. ,  '  en  with  no  cost  growth.  osD  does  not  consider  the  program 
exempt  from  future  funding  cuts,  and,  in  fact,  lux  funding  was  substan¬ 
tially  cut  in  initial  fiscal  year  1990  budget  reductions  proposed  by  the 
Defense  Resources  Board.  The  funding  was  restored  based  on  the 
Army's  subsequent  defense  of  the  program  made  to  the  Hoard. 


'Klyiiw;iy  cost  in<'hiil<‘s  all  priKliiction  costs ( recurring  and  nonrcctimnn 1 1 hat  arc  me  iirrcd  m  i In' 
niatin  fact  lire  of  a  usable  end-item.  It  includes  the  prime  mission  I'qiiipmi'iit  ( basic  slria  iiirc.  propiil 
sion.  elect ronicsi  and  the  allowances  for  engineerin);  changes  and  warranties  ll  docs  not  iiu  Imlc 
research  and  de\elopmenl  cost.s.  training  etjilipment .  sii|>[)ort  e<|uii)meiit .  initial  sinires.  technical 
data,  and  piibli<  alions  or  contractor  ser\  ices. 
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Recent  GAO  Reports 


Light  Helicopter  Program:  Risks  Facing  the  Program  Raise  Doubts  About 
the  Army’s  Acquisition  Strategy  (gag  NSiAr)-89-72.  Dec.  23.  1988). 


Vveapun  Systoais:  Status  of  the  Amy'‘^  I  ighi^  Helicopter  Family  Program 
(G.AO,NsiAD-87-ii7rs,  Mar.  13,  1987). 
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Multiple  Launch 
Rocket  System’s 
Terminal  Guidance 
Warhead 


Hack^niiind 


Th('  Army’s  Multiple  Launch  Koeket  System  (Ml.RS)  'rerminal  (luidanee 
Warhetid  (  rtiW)  jintgrtim  is  to  develop  a  tarjtet-si'nsiny  siilimunition  tor 
attacking  armored  targets  at  long  range.  A  four-count r\  consortium — 
the  I'nited  Stati's.  the  I’nited  Kingdom,  the  Retuibiic  nf  Kranci',  and  tin* 
rVueial  Kep'dnlc  of  Gei  many — is  sharing  the  technoiotiv  anti  tiieiosr  to 
develop  the  program.  The  I’nited  Statt's  is  funding  -Id  percent  of  the 
development.  While  procurement  quantities  ttre  tentative,  the  .\rm,v 
estimates  the  1  ’.S.  portion  of  the  developnamt  and  procurement  costs  at 
S7.3  billion  (esealatc'd  dollars). 

In  1982  the  four  countries  determined  that  the  .\ii.Ks  row  was  the  best 
technical  approach  to  gain  battlefield  leveragi'  tigtiinst  a  suiH-rior 
armored  threat.  In  February  1989  non  approved  tin'  system's  transition 
to  the  system  demonstration  substage'  contingent  tipon  th('  .Army 
addressing  several  concerns.  The  full-scale  develoitment  decision  is 
scheduled  for  1992.  and  production  is  scheduled  to  begin  in  etirly 
1995 — more  than  5  years  later  than  originally  itlanned. 

On  the  basis  of  favorable  emerging  test  d.ita  and  the  assumption  th;it 
the  remaining  tests  will  provide  similar  results.  th('  A.  my  belit'ves  that 
performance  risk  is  medium  or  less.  But  it  has  not  b('gun  critical  system 
tests  nor  has  it  impiemtmted  a  program  to  resolv  e  potentijd  short  falls  in 
satisfying  requirements  unique  to  the  I'nited  Statt's.  In  ttddition,  its  most 
recent  cost  estimate  shows  a  decrea.se  bt'cause  of  a  to'dnction  in  planned 
Ttuv-equipped  rockt'ts;  however,  the  cost  estimate'  could  cliang('  because 
of  ongoing  rt'ev  alutitions  e)f  rocket  reqc.ii  CiUents, 


The  Ml.lts  fow  is  to  be  an  all-weather  we'aiion  that  will  use  the  basic  vit.Hs 
launclu'r  to  fire  from  remote  locations.  The  syste-m  vv  ill  use  the  standard 
.\it.KS  rocket  motor  to  propel  a  warht'ad  structure  to  tlu'  target  area 
where  the  warhetid  will  dispense  three  terminallv  guided  sulmiiinitions. 
Each  suhmunition  will  contain  a  sv'eker  that  is  to  activ  ate  thi'  sulrmuni- 
tion’s  ind('pend('nt  functions  of  guiding  and  coni  rolling  the  warlu'ad  and 
searching  for  and  <'ng;iging  the  ttu'get.  The  sulnminit  ions  will  rely  ui>on 
miniaturized,  sophisticatv'd.  and  complex  components  to  perform  these 
functions.  If  successfully  dev('loped.  the  m'W  seeker  lecluiologv  will  pro¬ 
vide  significant  advantages  over  other  tv'chnologies  Figure  F.'l  sIkuvs  a 
repre>;entation  of  tlu'  .Mi.KS  ■|'(;w  and  figure  1.4  sliows  i  he  components  of 
th('  submunition. 
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Figure  1.3:  MLRS  TGW  System 


I’axf  :I2 


(iAO  NSIAI)-!H)-;J0  DOD  Acquisition  Programs 


Appendix  I 
Army  Programs 


Figure  1.4:  MLRS  Terminally  Guided  Submunition 


Electromechanical 
(CAS)  Control  Actuation 

Electronics  System  (CAS) 


T(;\v  is  intended  to  imitrove  aeeuraey  and  lethality.  It  will  supplement, 
father  than  replace,  existing  equipment  and  munitions.  The  Army  plans 
to  use  it  in  conjunction  with  other  munitions  against  armored  targets 
b<’hind  enemy  lines. 

Since  th(‘  .mi.ks  |■(,\v  program  I'equired  developiitg  technology  that  was 
not  yet  proven.  th('  Army  originally  planned  a  three-phase  developmen¬ 
tal  apiiroach;  a  lwo-i)hase  validation  program — component  demonstra¬ 
tion  and  systmn  demonstration — followed  by  a  maturation  phase  that 
includ<'d  Adl-scale  development  and  low-rate  production.  However, 
becau.se  of  funding  const laints,  tlu'  Army  now  plans  to  separate  full- 
.s(  ale  de\ clopmenl  anri  proriuclion  pha.st's. 
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In  Xovombor  1984  the  Army  awarded  a  cost-plus-incentive-tee  conipd- 
nent  demonstration  contract  to  MDTT,  Inc,,  the  joint  venture  of  .Martin 
Marietta  Coi  poration  (Imited  States).  Thompson  (P'rance),  TllOh.X  EMI 
Electronics,  LTD  (United  Kingdom),  and  DIEHL  GmbH  &  Co  (Germany). 
The  contract  includes  system  demonstration  validation  and  t'ull-sc  ale 
development  options.  The  Army  expected  to  exercise  the  system  demon¬ 
stration  option  as  scheduled  in  .Inly  1989  but  said  that  a  later  award 
was  possible.  Major  government  reviews  are  scheduled  after  each  acqui¬ 
sition  phase  to  determine  if  the  program  should  continue. 


Requirements 


In  1979  and  1982  the  four  countries  determined  that  an  .mi.ks  autono¬ 
mous.  antiarmor  terminal  guidance  warhead  capability  v\as  the  best 
technical  approach  for  (1 )  improving  munitions  accuracy  and  lethality 
deficiencies  and  (2)  providing  an  effective  field  artillery  to  conduct  deep 
strikes  behind  enemy  lines.  In  August  1984  and  again  in  Aj)ril  1987,  the 
Army's  Cost  and  Operational  Effectiveness  Analyses  concluded  that  the 
MMis  TOW  and  the  Sense  and  Destroy  Armor  Munitions  were  the  pre¬ 
ferred  munitions  mix  to  satisfy  this  need.  The  Army  exp('ct('d  to 
approve  its  required  draft  operational  capability  document  defining  sys¬ 
tem  requirements  by  September  1989, 

Depending  upon  the  results  of  ongoing  test  and  evaluation,  the  weapon 
system  may  not  satisfy  certain  requirements  unique  to  the  1  nited 
States,  The  .mlks  prqject  office  is  considering  a  separate  program  to 
address  this  potential  shortfall,  but  as  of  mid-June  1989,  it  had  2101 
implemented  the  pi'ogi'am.  The  details  of  the  U.S.  rcquii-euKaits  ;u-e 
cla.ssified. 


Schedule  February  1989  UOD  approved  the  Ml.KS  row  entering  the  system  (hnn- 

onstration  substage  contingent  upon  the  Army  addi’essing  specific  con¬ 
cerns.  These  concerns  were 

•  a  cost  and  operational  effectiveness  analysis  that  compai  c's  l  la-  \ii.i;s 
Tuvv  to  alternative  appr'oaches  for  defeating  Soviet  armoi'. 

•  a  detailed  definition  of  the  actions  to  be  taken  during  the'  systerTi  deriKui- 
stration  substage  to  impr(2ve  submunition  producibility,  juid 

•  a  test  and  evaluation  ma.ster  plan  that  defines  the  spt'cific  qii;mi  iiai  i\ c 
test  goals  for  entzy  into  full-scale  developnamt,  including  a  [ilaii  to 
df’monstrate  .sei'ker  matui'ity. 
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Table  1.5:  MLRS  TGW  Program  Schedule 
Changes 


As  approved,  the  production  schedule  has  slipped  more  than  5  years, 
including  a  more  than  3-year  delay  in  the  validation  phase.  However, 
the  project  office  now  believes  system  demonstration  schedule  risk  for 
the  current  program  is  moderate  or  less. 

According  to  the  mlrs  project  manager,  the  actions  necessary  to  satisfy 
pod’s  concerns  will  not  affect  the  system  demonstration  substage  sched¬ 
ule.  Table  1.5  compares  the  Army’s  original  schedule,  an  early  1988 
schedule,  and  a  June  1989  milestone  schedule — the  Army’s  most  current 
schedule. 


Event 

Dec. 1985 

Feb. 1988 

June  1989 

Army  system  demonstration  substage 
decision 

Feb  1987 

Nov,  1988 

Jan 

1989 

DOD  system  demonstration  substage 
decision 

Mar,  1987 

Jan  1989 

Feb. 

1989 

DOD  system  demonstration  substage  review 

a 

Sepf 

1989 

Army/DOD  full-scale 
development  decision 

Mar'  1989-  ” 
Apr,  1989 

Nov  1991- 
Jan.  1992 

July  1992- 
Aug,  1992 

Initial  production  decision 

Apr.  1989 

Jan,  1992  ~ 

Jan. 

1995 

Initial  production  contract  award 

June  1989 

"Feb.'l992 

Feb 

1995 

Production  qualification  testing 

Dec,  1990 

Aug.  1993 

"Feb 

1997 

Full-rate  production  decision 

Aug,  1991^  ~ ' 

May  1994 

Sept 

1997 

Full-rate  production  contract  award 

Sept,  1991 

June  1994 

Oct 

1997 

First  unit  equipped 

Classified 

Initial  operational  capability 

Classified 

’DOD  established  the  system  demonstration  review  milestone  after  February  1988 


Project  officials  responsible  for  technical  and  program  management 
attribute  the  more  than  3-year  delay  in  beginning  full-scale  development 
to  contractor  start-up  difficulties,  contractor  problems  in  developing  and 
manufacturing  submunition  components,  a  warhead  redesign  required 
to  meet  an  upgraded  armored  threat,  and  a  delay  in  awarding  the  sys¬ 
tem  demonstration  substage  contract.  In  addition,  the  mlrs  Chief  of  Pro¬ 
gram  Management  stated  that  the  June  1989  schedule  would  delay 
production  by  3  years  because  the  Army's  budget  would  not  permit  ini¬ 
tial  production  in  1992.  This  schedule  revision  also  eliminates  produc¬ 
tion  during  the  full-scale  development  phase,  providing  additional  time 
for  tf'sting  before  committing  production  funds.  Because  of  this  addi¬ 
tional  test  time,  the  Chief  believes  the  overall  schedule  risk  is  moderate 
or  l('ss. 
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Perl orniance  Army  Materiel  Systems  Analysis  Activity  concluded  in  its 

November  1988  assessment  of  tgw  system  demonstration  that  all  areas 
of  risk — including  the  critical  area  of  seeker  performance--are  medium 
or  less.  The  assessment  was  based  on  favorable  emerging  test  data  and 
the  assumption  that  remaining  tests  would  provide  similar  results.  How¬ 
ever,  because  system  demonstration  testing  has  not  begun,  a  current 
assessment  of  row’s  readiness  for  full-scale  dev^elopment  is  not  feasible. 
Accoj'ding  to  the  Chief  of  the  .mlks  Technical  Management  Division,  the 
Army  will  complete  the  most  critical  of  these  tests,  including  15  sub¬ 
munition  drop  tests  and  10  tactical  flight  tests,  by  September  1992.  He 
said  the  seeker’s  ability  to  track  and  hit  the  target  is  the  most  critical 
function  to  be  evaluated. 


The  Army  estimates  acquisition  cost  for  the  I’.S.  portion  of  the  .\iLfts  row 
to  be  $7.3  billion  (escalated  dollars).  This  cost  is  less  than  the  September 
1987  estimate  because  the  Army  reduced  the  number  of  row-equipped 
rockets  to  be  procured  by  50  percent.  However,  this  could  change  based 
on  an  ongoing  Army  review  of  the  number  of  missiles  needed.  In  addi¬ 
tion,  according  to  a  member  of  pod’s  caio,  the  current  cost  estimate  has 
substantial  risk.  Table  1.6  shows  the  cost  estimates  for  September  1987 
and  January  1989. 


Table  1.2;  MLRS  TGW  Cost  Estimate 

(Constant  Fiscal  Year  1989  Dollars) 


Dollars  in  millions 

Sept.  1987 

Jan.  1989^ 

Item 

estimate 

estimate 

Change 

Development 

$419.4 

$461.7 

$42  3 

Procurement 

8,388,7 

4.797,7 

-3,591  0 

Total 

$8,808.1 

$5,259.4 

$-3,548.7 

’The  project  manager  believes  this  estimate  is  reasonable,  and  the  Army's  Cost  Economic  Analysis 
Center  validated  it 


According  to  a  project  office  cost  analyst,  the  estimated  development 
cost  increased  because  of  unfavorable  foreign  exchange  rate  adjust¬ 
ments,  a  revision  to  the  program  schedule,  and  development  funding 
requirements  unique  to  the  IJ.S.  program.  This  official  attributed  the 
$3,591  million  decrease  in  the  procurement  estimate  to  an  error  in  the 
earlier  estimate  amounting  to  50  percent  of  the  planned  procurement 
quantity.  However,  the  Army  is  reviewing  the  quantity  of  Ti;w-equipped 
rockets  required  for  use  in  combination  with  other  deep  strike  systems. 
According  to  the  study  director,  this  review — the  Deep  Strike  Cost  and 
Operational  Kffectiveness  Analysis — could  alter  the  number  of 
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!(i\\ -equipped  rockets  to  be  procured.  The  Army  expects  to  comi)lete  tlie 
review  in  early  1992  before  tow 's  full-scale  developnu'ut  decision. 

In  addition,  a  1987  evaluation  of  the  T(;w  program  by  caio  indicated  tliat 
the  T(iW  program,  at  that  time,  had  serious  problems  and  a  low 
probability  of  success,  caio  believed  that  cost  and  schedule  estimates 
were  too  optimistic,  and  it  expressed  reservations  about  the  system 
achie\  ing  its  technical  objectives  because  the  technology  was  too  risk\-. 
In  Februai'y  1989  car;  performed  a  new'  analysis  that  only  considered 
cost,  not  technology  risks.  According  to  the  caig  Chairman,  the  group 
judged  that  the  Army’s  .lanuary  1989  production  cost  estimate  may  be 
understated  by  as  much  as  50  percent.  The  Chairman  stated  that  their 
assessment  questioned  the  estimate  in  the  areas  of  ( 1 )  estimating  meth¬ 
odology  and  assumptions.  (2)  exchange  rate  projections  during  the  pro¬ 
duction  phase,  and  (3)  seeker  production  cost.  CAUi  declined  to  discuss 
the  specific  amounts  involved,  but  on  the  basis  of  percentages  provided, 
we  calculated  that  the  understatement  could  amount  to  S2,4  billion  (con¬ 
stant  dollars). 

The  project  manager  and  the  Office  of  the  Secretary  of  th('  Army 
( Research,  Development  and  Acquisition)  action  officei’  both  stated  that 
the  T(;w  program  has  high  priority,  and  a  non  staff  specialist  for  land 
warfare  stated  its  status  as  an  international  effort  may  give  the'  j)ro- 
gram  siyecial  consideration.  However,  he  stated  that  the  entire  full-.scak' 
dexelopment  and  procurement  phases  are  unfunded  because  the  L)ei)ut\' 
Secretary  of  Defense  decided  that  funding  should  not  be  committed  until 
completion  of  the  system  demonstration  substage.  According  to  a  i)rojet  t 
office  cost  analyst,  the  shortfall  in  projected  development  and  procure¬ 
ment  funding  amounts  to  ( 1 )  $183  million  (escalated  dollars)  in  rc'search 
and  dev  elopment  funding  for  fi.scal  years  1992  through  1994  and  (  2) 
$().81(),3  million  (escalated  dollars)  in  procurement  funding  for  fiscal 
years  1995  through  program  completion. 


Dolt  .Acvjuisition  Programs:  .Status  of  Selected  Systems  (liAo  \si  \u-88- 
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LiilC-Of-Si^’hl  F'orWcircl  *  *'*  Inrward  hoavy  (li)s  f  ii)  air  di't'easr  system  will  be  a 

jj  ^  ^  traek('d  vehiele  that  uses  missiles  and  a  gun  to  attaek  enemy  aiieraft. 

nCtlN  V  V\  (.‘cipon  oV  SlCIld  'I'he  Army  st'ka  ied  a  ik'w  supersonic  missile  system  mounted  on  a  modi¬ 
fied  Bradley  vc'liiele  chassis  to  satisfy  its  ids  K  if  air  defense  requiremenl. 
Th('  sysieni  is  called  the  Air  Defense  Antitank  System  {aoats)  by  the 
contractor,  Martin  Marietta,  and  is  shown  in  figure  1. 5.  It  is  one  of  thre  ' 
new  weapon  systems  in  the  Army's  new  Forward  Area  Air  Defense  Sys¬ 
tem  (  F.AADs).  which  is  to  provide  new  weapons  for  strengthening  air 
defense  in  forward  combat  zones.  The  Army  plans  to  purchase  5b2 
iDS-F-ii  weapon  systems  and  estimates  the  total  program  acquisition  cost 
at  Sb,S()2,()  million  (e.scalated  dollars).  This  cost  ma\’  increa,se  after  the 
.Aiiny  completes  renegotiating  its  production  contract  with  Marlin  Mari¬ 
etta.  Program  officials  indicate  that  as  the  weaiion  system  ('liters  the 
full-rate  i>roduction  iihase.  costs  also  may  rise  due  to  system  refini'nu'iit. 

The  first  systi'ins  produced,  about  148  units,  will  ha\'e  a  missile  systc-m 
onl\',  but  a  gun  may  be  included  on  later  units.  Four  preproduction 
weajions  wert'  ordered  for  the  testing  program  and  all  were  delivc'rt'd.  In 
.August  11*8!)  th('  .Army  orderc'd  fotir  more  tinits  to  be  trsed  in  testing. 
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Figure  1.5:  Initial  LOS-F-H  '  -  Fire  Un:t 


Last  y('ar  \v('  rciioilcd  the  ms  i’  ii  syst('ni  was  scheduU'ci  to  ('iitc'f  tull-i'ate 
i  'll  idticl  ion  no  latoi' t  han  I  ion 'in  her  1  A  JuiK'  IdSd  rovision  tot  ho 
l'!■o,^t■am  scliodnio  now  siiows  a  low  rat('  initial  pfodnotion  docision  to  Im' 
siado  ui  Jnno  l!t!l(i,  rlio  tnlLfato  pfodnotion  dooision  to  h('  made'  in 
Mai'iii  1  !t!t  1 ,  and  mil  ial  I  ioldmo  id  ho  in  May  1  dtCL  Tho  Arnn  dola>  od 
'  i.i'  pfoOfain  toi-  so\cfal  n-asons — to  allow  timo  for  trainino.  to  oomiiloti' 
•  M  !d)i  mnal  i  o^>l  my  ro. |nn  od  li\  loyislat  ion,  and  to  aooomniodati'  I'lmdino 
■  S'!  -  riio  I  lolmso  Ai  iiim-il  ion  Hoard,  whioli  n-viowod  tlio  iiroyram  in 
'  'ss  also  axkod  I  ho  Arm,\  tor  addit  ional  tost  iny  and  analyses  of  t  ho 
'  '  it  1  lofl orm.iiH  1-.  In  adilii ion,  1  ost s  t o  dol ormini'  u is  i'  ii  opi'rat lonal 
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(.'n'cctix  eiu'.ss  and  suitability  and  the  degree  of  improvement  over 
existing  systcans  were  delayed  to  April  1990. 


Background 


The  liJS-F-U,  which  will  be  located  in  forward  battle  areas,  will  he 
directed  by  radar,  optical  sensors,  and  laser  guidance  to  detect,  identif\- 
and  defeat  attack  helicopters  and  low-fiying,  fixed-wing  aircraft.  Two 
other  new  kaads  weapons — the  Pedestal  Mounted  Stinger  and  the  Fibei' 
Optic  Guided  Missile  (txx; -.M)  systems — also  will  operate  in  the  forward 
areas  and  provide  protection  to  combat  forces.  Together  these  weapon 
systems  comprise  three  of  the  five  elements  of  faa[)S, 


Requirements 


The  Army  e.stablished  the  Ijds-f  ii  weapon  requirement  based  on  the 
('xix'cted  air  threat  and  a  study  of  Army  air  defense  needs  for  combat 
forces,  as  validated  by  the  Defense  Intelligence  Agency  and  Army  Intel¬ 
ligence.  A  required  operational  capability  document,  dated  .March  1987, 
states  the  need  and  rt'quirements  for  itts  F  i!.  According  to  this  doctt- 
merit,  the  system  is  to  have  a  ntissiie  and  a  gun  weai)on  system  mounted 
on  an  armored-tracked  vehicle.  It  is  intended  to  destroy  enemy  helicop- 
t('rs  and  fixed-wing  aircraft  iit  the  forward  battle  area,  day  or  night,  in 
advc'rse  weather  conditions,  and  under  conditions  where  electronic  and 
Ithysical  countermeasures  are  pre.st'nt.  Also,  the  system  must  be  able  to 
operate  autonomously  or  with  a  planned  command  and  control  network. 
Although  the  required  operational  capability  document  calls  for  a  gun, 
th('  first  148  units  will  be  ixircha.sed  without  one.  According  to  Army 
officials  at  the  program  office,  a  2o  mm  Bushmaste*’  gun  may  be 
included  on  sub.sequent  units,  but  a  final  decision  on  this  has  not  been 
made. 

To  acceU'rate  system  deployment,  the  Army  selected  its  ii)s  K  ii  weapon 
from  systems  in  or  ready  for  production.  The  weapon  also  had  to  be  able 
to  evoh’e  t(»  counter  a  ixrssible  change  in  threat.  The  Army  used  comfH't- 
itive  tf'sts  and  sdecti'd  Martin  Marietta's  ad.vis  for  the  requirement. 

In  February  198()  th('  .Army  began  analyzing  fnads’  cost  and  operational 
effcctivem'ss.  The  study  focused  on  performance  cai)abilities  becaust' 
reliable  cost  data  were  not  available  to  com[)ar('  alternati\('  systems, 
and  its  objc'ctivc'  was  to  (k'tc'rmiiK'  th('  most  oi)erat ionally  ('fh'ctiv','  mix 
of  forward  area  air  (k'fense  wc'apons.  The  study,  which  used  simulations 
r<’l)r('senting  a  variety  of  opi'rational  scimarios,  showc'd  tha'  Mk'  effec- 
tiveiK'ss  of  tiu'  lj)S.F  It  weai)oit  was  mixed.  During  oik'  simulatt'd  sctma- 
rio,  which  assumed  an  aerial  stuisor  capability,  RxiM  idc'iitifii'd  and 
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destroyed  most  of  the  enemy  helicopters  before  the  ms-F-ii  weapon  had 
an  opportunity  to  engage  them.  In  other  scenarios  where  an  aerial  sen¬ 
sor  was  not  available,  the  Army  concluded  that  the  ips-k-h  would  pro- 
\  ide  better  protection  of  ground  forces  maneuvering  in  close  opc'rations. 
I'lider  these  conditions,  the  study  indicated  that  the  ips-F-u  weapon 
desti'oyed  more  helicopters  and  protected  friendly  forces  from  enemy 
air  attack  b('tter  than  any  other  system. 

The  Army  provided  its  analysis  to  osd  in  August  1988,  and  in  September 
1988  ost)  asked  the  Army  to  conduct  more  tests  and  to  make  additional 
weapons  performance  analy.ses.  It  also  requested  the  Army  to  make  a 
co.st  analysis  that  compared  f.\.\ds’  life-cycle  costs  to  the  costs  of  the 
existing  air  defense  systems.  In  December  1988  the  Army  provided  osD 
an  assessment  of  the  (1)  potential  countermeasures  to  txxt-M,  (2)  effec¬ 
tiveness  of  the  current  short-range  air  defense  weapons,  and  (3)  a  cost 
analysis  of  f.aads.  The  life-cycle  cost  estimate  for  f.aads  was  $27.8  bil¬ 
lion,  excluding  the  combined  arms  estimate,  which  was  $15.8  billion 
more  than  those  estimates  for  existing  short-range  ba,seline  systems — 
the  t’ulcan,  the  nianportable  Stinger,  and  the  Forward  Area  Alerting 
Radar.  In  terms  of  performance,  however,  in  at  least  one  scenario  where 
a  direct  comparison  could  be  made,  faads  weapons  were  6  to  20  times 
more  effective  in  defeating  enemy  aircraft  than  existing  systems.  The 
Army  plans  to  provide  two  additional  studies,  a  weapons  mix  analysis 
and  a  faads  sensitivity  analysis,  to  osd  in  August  and  October  1989, 
respectively. 


The  National  Defense  Authorization  Act,  Fiscal  Year  1989  (P.L.  100-456) 
pi  ()\-ides  that  the  vSecretary  of  the  Army  may  obligate  $85  million  in  fis¬ 
cal  year  1989  for  ips-f-ii  procurement  only  after  dod's  Director  of  Opera¬ 
tional  Test  and  Evaluation  certifies  to  both  the  House  and  Senate 
Oomrnittees  on  Armed  Services  that  he  has  approved  the  Army's 
I)lanned  qualification  and  operational  testing  for  ips-f-h.  The  Director 
approved  the  Army's  plans  on  February  14.  1989,  and  the  operational 
test  is  now  scheduled  to  begin  on  April  9,  1990,  and  last  about  7  weeks. 
The  act  also  jjrovides  that  the  Secretary  of  the  Army  may  not  obligate 
procui-ement  funds  for  ips-F  fl  for  any  fiscal  year  after  1989  until  ( 1 )  the 
operational  test  is  completed,  (2)  the  Secretary  of  Defense  certifies  to 
these  ('ommittees  that  (/».s  F  ii  meets  or  exceeds  the  Army's  operational 
performance  criteria,  and  (3)  the  Director  of  Operational  Test  and  Eval¬ 
uation  and  i;ao  provide  evaluations  of  system  performance  to  the 
t'ommitte<>s. 
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Table  1.7:  Comparison  of  LOS-F-H 
Program  Schedules 


Event 

June  1988  snhoH..io 

June  13CS  schedule 

Competitive  evaluation 

July  1987 

■' 

First  preproduction  unit 
uelivereo. 

Feb  1989 

Bogin  operational  testing 

July  1989 

Apr  1990 

Low  rate  initial  Droduction 
decision 

June  1990 

Fuli-rate  production  decision 

Dec,  1989 

Mar  1991 

Initia'  fieldirrg 

Nov  1991 

May  1993 

'■Coi!iDietea 

'  'he  :o.'v  rate  ''  '.at  production  decision  was  addeci  ■■  ,  e  ''.'69 


The  Army  is  testing  ix)s-K-n  prior  to  its  planned  operational  test  and  the 
sehedtiled  production  decisions.  The  tests  are  designed  to  examine,  test, 
and  validate  tactics,  doctrine,  and  organizational  concepts.  Other  testing 
will  involve  live-fire  testing,  ,simulaled  missile  firings,  target  acquisition, 
attd  target  tracking.  A  refurbished  uis-F  ii.  used  in  the  competitive  test¬ 
ing,  was  list'd  for  testing  purposes  from  .\pril  1988  through  December 
1988.  and  the  four  preproduction  units  will  hi'  u.sed  for  additional  test¬ 
ing  through  March  1990. 

Operational  testing  needed  to  confirm  the  operational  .suitability  and 
effectiveness  of  i/»s-F-H  prior  to  a  produi  tion  decision  will  u.se  the  four 
preproduction  systems.  The  full-r;iU‘  iiroduction  decision  date  has 
slipped  15  months  since  last  year's  estimate  and  is  now  .scheduled  for 
March  1.991. 

During  the  past  year,  the  initial  fielding  date  for  the  first  U)s-F-ii  systems 
has  slipped  from  November  1991  to  .May  199:1  According  to  the  Army, 
the  delay  is  due  largely  to  budget  cuts,  hut  the  requirement  to  test 
U)S  F-ii  thoroughly  before  the  planiu'd  lull-rate  production  decision 
remained  constant . 

During  fiscal  year  )!>89,  the  Army  |)laiiucd  to  award  .Martin  Marietta 
three  fixed-price  contracts,  totaling  about  .sidLl.ll  million,  for  ids-f-II  pro¬ 
curement  riie  ,\rmy  tiwarded  a  contract  for  .sthl.o  million  for  long-lead 
items  in  October  1988  and  a  contrticl  tor  lour  systems  in  August  1989. 
'riiese  units  will  be  used  for  jiroducDoii  (jiialification  te.sting  and  opera¬ 
tional  testing  riie  ,\rmy  [ilanned  to  aw  ai  d  i  he  third  contract  for  about 
8d;5.5  milhon  for  long-lead  items  in  laie  tisi  al  vear  1989. 
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The  Army  and  osD  consider  the  program  sciiedule  to  involve  low  risk 
because  full  .ate  production  is  dependent  on  the  weapon’s  successfid 
completion  of  the  technical  and  operational  tests. 


Performance  After  adats  was  selected  for  the  uxs-k-h  requirement,  the  Army  con¬ 

ducted  a  series  of  preoperational  rests  on  the  weapon.  The  results  ol'  this 
testing  are  classified.  The  operational  te.st  rescheduled  to  begin  in  April 
1990  will  pi'ox  ide  information  critical  to  determining  whether  itts-F-ii 
represents  an  improvement  over  the  existing  forward  area  air  defense 
weapons  significant  enough  to  enter  full-rate  production. 

Operational  testing  will  be  ba.sed  on  the  threat  projected  for  1993  when 
the  U)s-F-t!  is  initially  fielded.  The  Army  recognizes  that  this  threat,  par¬ 
ticularly  the  number  of  helicopters  capable  of  hovering,  identifying 
targets,  and  firing  missiles  from  great  distances,  will  continue  to 
increa.se  after  1993.  The  operational  test  schedule  includes  testing 
lOs-F-ii  against  about  equal  numbers  of  fixed-wing  aircraft,  forward- 
moving  and  hovering  helicopters,  and  several  mixed  threats. 

The  Army  does  not  plan  to  compare  ijo.s-F-ii  to  the  existing  forward  area 
air  defen.se  weapons  in  a  live  side-by-side  test.  According  to  Army  and 
DOD  operational  test  and  evaluation  officials,  it  is  not  necessary  to  have 
a  side-by-side  test  of  the  systems  because  sufficient  test  results  have 
been  acquired  for  existing  weapons.  Therefore,  they  plan  to  use  com¬ 
puter  simulations  to  compare  ids-f-ii  test  results  with  performance  data 
on  the  existing  forward  area  air  defense  weapons.  This  approach,  how- 
e\  er,  may  not  provide  a  valid  comparison  in  selected  scenarios  because 
the  performance  data  for  the  existing  weapons  might  have  been 
obtained  under  quite  different  test  conditions. 


The  estimated  program  costs  for  the  lixs-F-ii  requirement  have  inenmsed 
since  the  initial  December  198b  estimate,  largely  due  to  changes  in  initial 
sy.stem  definition.  Estimates  made  in  198(),  19F)7.  and  1988  were  each 
based  on  different  weapon/vehicle  concepts.  The  current  estimate  of 
$b.8()2.2  million  is  based  on  the  estimated  cost  for  Martin  Marietta's 
A D.vrs  .system  and  excludes  about  $441  million  for  product  improvement 
items,  including  the  gun.  .4  comparison  of  the  Army's  cost  estimat('s  for 
the  i;)s  F-li  is  shown  in  table  1.8. 
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Table  1.8:  Cost  Estimates  for  the  LOS-F-I 

'Esca^ated  Doliarsi 


Recent  GAO  Reports 


Dollars  t.n  .millions 

Item 

Dec.  1987 
estimate 

Dec.  1988^ 
estimate 

Change  from 
1987-88 

Research  and  development 

$272  9 

$2659 

O 

Procurement 

5.982  8 

6.536  1 

55  3 

Total 

$6,255.7 

$6,802.0 

$48.3 

Acquisition  unit  cost 
(based  on  562  units)' 

$111 

$12  1 

$1  0 

'Cos!  estimales  included  m  ihe  Army  s  December  1988  baseline  cost  estimate  for  LOS  F  H 
'  Acquisition  unit  cost  includes  fire  unit  16  missiles,  and  all  firing  devices  that  go  ;v;th  the 


OSD  plans  to  verify  the  Army's  estimates  before  the  March  1991  full-rate 
production  decision.  Program  officials  indicate  that  costs  may  increase 
when  the  system  becomes  better  defined  and  enters  the  full-rate 
production  phase. 


POD  Acquisition  Programs:  Status  of  Selected  Systems  (G.-\o  .vsiad-ss-iho, 
June  30,  1988). 

Weapon  Systems:  Acquisition  of  the  Army's  Line-of-Sight  Forward  Area 
Air  Defense  System  (gap  nsiai)-h,h-i!I8,  June  30,  1988). 

POD  Acquisition  Programs:  Status  of  Selected  Sy.stems  (GAO  .\siap-87-i28, 
Apr.  2,  1987). 
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Five-Inch  Rolling 
Airframe  Missile 
System 


The  five-ineii  Rolling  Airframe  Missile  (ram)  and  its  launching  system 
are  designed  to  provide  defense  against  antiship  cruise  missiles  that 
penetrate  the  outer  layer  and  area  defense  systems.'  The  system  is 
intended  to  replace  short-range  Basic  Point  Defense  Mi.ssile  Systems  on 
14  amphibious  ships  and  to  complement  the  North  Atlantic  Treaty 
Organization  (n.ato)  Sea  Sparrow  and  the  Phalanx  close-in  weapon  sys¬ 
tems  on  various  Navy  vessels,  such  as  frigates  and  destroyers.  R-\m  is 
concurrently  in  full-scale  engineering  development  and  low-rate  initial 
production.  A  full-rate  production  decision  is  planned  for  August  1990. 
R.\M  is  a  N.XTO  cooperative  program,  with  the  federal  Republic  of  Ger¬ 
many  sharing  the  costs  and  providing  a  second  .source  for  missile  acqui¬ 
sition.  Total  IJ.S.  development  and  procurement  costs  are  estimated  at 
$1.0  billion. 

In  the  early  1980s  R/\m  experienced  numerous  cost,  schedule,  and  per¬ 
formance  problems  that  threatened  the  program’s  continuation.  The 
Navy  believes  these  problems  have  been  resolved,  and  during  initial 
operational  tests,  held  from  December  1986  through  February  1987.  1 1 
of  13  missiles  fired  successfully  hit  the  target.  On  the  basis  of  these  test 
results,  the  program  office  considers  program  risk  to  be  low  and  believes 
critical  items  needed  to  complete  testing  and  begin  full-rate  production 
will  be  available  as  required.  The  Navy  anticipates  only  minor  delays  in 
its  testing  schedule,  but,  in  response  to  budget  constraints,  it  has 
stretched  out  'lapletion  of  the  current  acquisition  program  by  5  years. 


Background 


R.\M,  shown  in  figure  II.  1,  is  described  as  a  lightweight,  quick-reaction 
self-defense  system  that  wall  increase  the  survivability  of  the  more  vul- 
nei’able  ships  and  provide  high  fire  power  complementary  defense  for 
ships  with  other  self-defense  weapons.  System  components  (see  fig.  11.2) 
are  the  missile,  launching  canister,  weapons  control  system,  and  guided 
missile  launching  system. 


'Thi'  Navy  uses  a  '  layered''  defense  that  is  divided  into  three  miyor  zones  In  tlie  outer  zone,  c  arrier 
tia.sed  air<  raft  are  the  mam  intercepts.  Area  defease  is  provided  in  the  middle  zone  predominately  by 
shiii-laimehed  missiles.  In  the  inner  zone,  short-range  "jHiint  defens)'"  systems,  such  as  raiud-fire  guns 
and  antiship  missiles,  are  the  wea[Kms  of  last  resort. 
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Figure  11.1;  The  RAM 
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Figure  11.2:  The  RAM  Combat  System 


Combat  Direction  System 


S..jpDort  Measures 
EErPi  AN,SLQ-32 


RAM  EX-31  Guided  Missile  Weapon  System 


Guided  Missile 
XRIM-116A 


Weapon  Control  Panel  (WCP) 
Unit  1  EX  406  MOD  0 


A':.qu:t>:hon  System 
TASi  MK  23 


A 

▼ 


Guided  Missile  Launcher 
(GML)  Unit  4  EX  144 


Combat  Direction  System 

ESM  Detections 
Radar  Detec'ions/Track 
Radar.  ESM  Correlation 
Ranks  Threats 
Assigns  i.auncher 
Tactical  Dispiav 


Launcher  Control  Interface  Unit 
(LCIU)  Unit  2  EX  202  MOD  0 


Launcher 
Readies  and 
Fires  Missiles 


Launcher  Servo  Control  Unit 
(LSCU)  Unit  3  EX  201  MOD  0 


iUM  is  propelled  by  a  modified  Sidewinder  missile  rocket  motor,  guided 
by  a  passive  dual-mode  radio  frequency /infrared  seeker,  and  carries  a 
Sidewinder  warhead.  The  canister  provides  environmental  protection, 
interfaces  with  the  launching  system,  and  serves  as  the  launch  tube.  The 
launching  system  consists  of  a  K.AM-unique,  stand-alone  21-cell  launcher- 
;ind  control  cabinets.  Operationally,  target  detection  and  designation  is 
[irovided  by  the  ship's  MK-23  Target  Acquisition  System  radar  and  the 
AN  SLQ-32  electronic  support  measures  sensor  in  combination  with  a 


I  Mil-  to  lintii  ipilii'd  i  nst  and  tccfmical  ditTli  iiHics,  the  Navy  decick’d  not  to  install  RAM  into  N.AIT)  Soa 
.■'parrou  laiim  liing  sysiians.  as  originallv  plaiinod  Instead,  it  is  exploring  the  cost  and  feasibility  of 
using  R.\.M  in  its  stand-alone  eonfigiiralion  on  ships  equipped  with  NATO  St'a  Spiarrow  systems.  In 
addition,  the  Navy  is  stiiilying  the  eosi  and  feasibility  of  modifying  the  MK-13  standard  missile 
laiim  tier  for  ICAM  on  KKO.?  frigates,  a  riass  of  ships  where  weight  and  space  limitations  may  pre- 
'  hide  iiispii'laliiin  of  llie  R.\.\l  launcher 
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unique  threat  evaluation  and  weapons  assignment  software  program  in 
the  !VIK-23  system  computer. 

R\.\i  is  intended  to  defend  against  certain  incoming  antiship  missiles 
equipped  with  active  radar  guidance  systems  that  penetrate  the  outer 
layer  and  area  defense  systems.  It  is  not  designed  to  counter  the  more 
current  antiship  missiles  equipped  with  nonradiating  (i.e.,  passive)  guid¬ 
ance  systems,  nor  is  it  designed  to  counter  very  low  flying  sea  skimmer- 
type  missiles,  ra.m  is  planned  as  a  fire-and-forget  system — once 
launched  it  will  not  require  shipboard  fire  control  illuminators  to  guide 
the  n\issile  to  the  target.  Improvements  over  other  point  defense  sys¬ 
tems  are  ram’s  fully  automatic,  passive  dual  mode  seeker  that  requires 
no  post  launch  guidance  support,  and  its  increased  speed  and  maneuver¬ 
ability.  Future  development  to  respond  to  the  emerging  antiship  missile 
threat  includes  plans  for  a  guidance  system  to  engage  nonradiating 
targets  and  a  low  altitude  fuze  to  counter  very  low  flying  missiles. 

RA.M  is  a  N.ATO  cooperative  program  with  the  Federal  Republic  of  Ger¬ 
many  and  the  I’nited  States  as  the  active  participants.  Within  the  terms 
of  the  1976  advanced  development  and  the  1979  full-scale  engineering 
development  memorandums  of  understanding,  West  Germany  has 
shared  the  work  effort  and  the  costs  of  developing  the  system.  General 
Dynamics  has  been  the  prime  contractor,  and  West  German  companies 
have  been  subcontractors.  In  addition,  these  two  countries  signed  a  pro¬ 
duction  mcm(n‘andum  of  understanding  on  August  3,  1987,  requiring  (1) 
dual  source  production  of  the  guidance  and  control  sections,  tail  assem¬ 
bly,  and  canister  and  associated  hardware  and  (2)  coproduction  of  the 
guided-missile  launching  system.  During  full  production,  the  U.S.  prime 
contractor  and  the  West  German  second  source  contractor  will  compete 
for  annual  missile  requirements  and  are  to  act  as  coproducers  of  launch¬ 
ing  systems.  Government  furnished  equipment  include  the  rocket  motor 
with  the  arming  and  firing  device,  the  ordnance  package  target  detector 
and  contact  fuze,  and  the  warhead  and  safe  and  arm  device. 

Currently,  the  Navy  is  planning  to  install  the  MK-23  target  acquisition 
system  and  two  ra.m  systems  on  each  of  14  amphibious  ships  (in  place  of 
short -I'ange  Basic  Point  Defense  Surface  Missile  Systems).  According  to 
the  fiscal  your  1990  budget  documents,  ra.ms  are  planned  for  use  on 
FFG-7  class  frigates;  however,  this  ship  class  has  space  and  weight  limi- 
tations  that  may  preclude  installation  of  the  RAM  launcher.  The  Navy  is 
also  considering  installing  them  on  DD-963  class  destroyers,  aircraft  car- 
riei’s.  and  combat  .support  ships. 
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Requirement  November  1973  the  Chief  of  Naval  Operations  published  a  "State¬ 

ment  of  General  System  Requirements"  establishing  a  need  to  develop  a 
new  self-defense  system.  In  May  1975  the  Navy  issued  an  operational 
requirement  formalizing  the  operational  need  for  a  system  that  would 
provide  an  improved  capability  to  engage  incoming  active  antiship 
crui.se  missiles.  The  principal  mission  of  R.4.M  is  to  inci'ease  the 
.survivability  of  undefended  ships — those  not  equipped  with  either  the 
N.vit)  Sea  Sparrow  or  the  Phalanx  close-in  weapon  systems — and  provide 
a  complementary  self-defense  system  on  high  value  ships  to  increase 
fire  power  during  saturation'  attacks. 

Initially,  R.v.\i  was  conceiv'ed  as  a  small  sized,  low  cost  missik'  with  maxi¬ 
mum  use  of  existing  in-.service  components  and  new'  components,  where 
requii'ed.  based  on  known  technology,  ram  was  to  rely  upon  existing 
shipboard  sensors  to  satisfy  combat  system  requirements.  In  addition, 
the  Navy  needed  a  system  with  growth  potential  to  meet  the  emei'ging 
threat  from  passive  cruise  missiles. 


Schedule  I'ull-scale  engineering  development,  originally  envisioned  to  last  about 

5()  months,  is  now  scheduled  to  take  134  months.  By  September  198(), 
the  Navy  had  extended  the  schedule  more  than  6  years  due  t''  an  under¬ 
estimate  of  system  complexity,  missile  reliability  failures  during  devel¬ 
opment  tests,  the  time  required  to  make  engineering  changes, 
subsequent  loss  of  congressional  support  for  the  program,  and  funding 
reductions.  Also,  according  to  the  program  manager,  the  ra.m  progi'am 
was  underfunded  in  the  early  years,  which  contributed  to  program 
stretchouts. 

Afti'r  testing  was  suspended  due  to  a  series  of  flight  failures,  the  fiscal 
year  198(1  procurement  funding  request  for  testing  and  tooling  equip- 
mi'iit  and  low-rate  initial  production  was  not  approved  by  the  Gongress. 
During  the  fi.scal  year  1987  budget  hearings,  the  Senate  and  House  Com¬ 
mittees  on  Armed  Services  recommended  terminating  the  program. 
However,  due  to  the  extensive  West  German  participation,  the  Navy 
restructured  the  program  in  accordance  with  congressional  dii'ection  in 
the  National  Defense  Authorization  Act  for  f’iscal  Year  1987,  Tlu'  act  set 
developmc'nt  and  procurement  cost  ceilings  and  required  [k)|i  to  certify 
that  ram  performance  would  meet  original  development  spt'cit'icat  ions 
and  to  ajiprove  a  revi.sed  te.st  and  evaluation  masti-r  ])lan.  Table  II.  1 
compares  the  September  198(1  schedule  shown  in  tlu'  nwiseii  plan 


Wii  (AcrwIii'lmiMs;  ronrcntnitioii  nf  miliUiiy  Inrci’s  or  lire  ,i\vrr 
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(which  was  approved  March  (>,  1987)  with  the  current  schedule  as  of 
April  1,  1989. 


Table  11.1:  RAM  Program  Schedule 
Changes 


Event 

Sept.  1986 

Apr.  1989 

Start  low-rate  production 

Feb  1988 

May  1989 

Pre-technical  evaluation  tests 

Apr  1989 

Sept  1989 

Technical  evaluation  tests 

Aug  1989 

Jan  1990 

Operational  evaluation  tests 

Dec  1989 

lYay  1990 

Full-rate  production  decision 

May  1990 

Aug  1990 

Follow-on  development  tests  (validate  target 
acquisition  system  radar  with  upgraded 
computer  and  RAM-unique  evaluation  and 
weapons  assignment  software) 

Dec  1990 

Feb  1991 

Follow-on  operational  tests 

Mar  1991 

Nov  1991 

Follow-on  development  tests  (validate  RAM  at 
self-defense  test  site) 

(Event  unscheduled) 

Mar,  1993 

Completion  of  current  program 

FY  1992^ 

FY  1997 

Note  Test  dales  represent  .^ompletio.i  of  event 

Additional  loilov\  on  tests  are  scheduled  for  1991  through  1994 

'  Program  included  4  900  missiles  and  30  launch  systems 

Program  includes  5  941  missiles  and  85  launch  systems 


Since  the  program  was  restructured  in  September  198().  the  Navy  has 
made  additional  changes  in  the  testing  schedule  due  to  delays  in  arrival 
and  assembly  of  improved  preproduction  missiles  and  stand-  alone 
launchers.  ( h'urther  details  of  testing  are  classified.)  The  ic\M  program 
manager  believes  critical  items  needed  to  complete  testing  and  begin  full 
production  will  be  available  as  required.  We  believe  the  current  schedule 
is  very  tight  and  unexpected  problems  could  extend  the  stait  of  full-rate 
prrjduction  beyond  fiscal  year  1999. 

'I'o  reduce  costs  and  to  meet  congressionally  mandated  unit  cost  restric¬ 
tions.  the  Navy  combined  fi.scal  years  1988  and  1989  funding  authority 
for  low  -rate  production  of  500  mi.ssiles  and  0  launching  .systems  and 
delayed  the  award  of  limited  production  contracts.  On  June  0.  1989.  the 
.Navy  awarded  an  interim  contract  to  General  Dynamics,  obligating 
•SI 4.9  million  for  missile  production,  and  it  planned  to  comitlete  tiegotia- 
lioti  <»n  this  contract  by  mid-Aitgust  1989.  A  .sc'ptirate  contract  for 
laiini  hing  systems  was  still  pf'iiding  as  of  June  15,  1989.  Also,  in 
resitonse  to  anticipated  budgetary  constraints  during  the  1990s,  the 
.Navy  has  stretched  out  full-rat('  production,  .■\sof.hine  1989,  the  cur¬ 
rent  program  1 5.94 1  missih's  and  85  launching  systtuns)  is  sclK'duk'd  to 
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bo  ooniplotod  in  fiscal  year  1997;  the  previous  program  as  of  September 
198b  ( 4.900  missiles  and  30  launching  systems)  was  to  have  been  com- 
pletotl  in  fiscal  year  1992. 


Portbrnuince  During  initial  developmental  testing  and  evaluation  in  the  early  1980s. 

lu.M  o.xporienced  te.st  failures.  Test  results  indicated  a  need  to  reevaluate 
the  engineering  design  to  ensure  that  the  missile  was  functionally  work¬ 
able  and  to  assess  reliability  and  workmanship.  Thus,  the  Navy  sus¬ 
pended  night  testing  from  February  1985  to  July  1986  to  conduct  the 
e\  aluation.  validate  the  engineering  design,  and  correct  numerous  mis¬ 
sile  reliability  problems. 

The  first  operational  test  and  evaluation  report,  dated  July  1987,  con- 
cludi'd  that  icvM  had  the  potential  to  be  opeiationally  effective  and  oper¬ 
ationally  suitable  and  recommended  approval  for  limited  fleet 
introduction.  Initial  operational  tests^  held  from  December  1986  through 
February  1987  resulted  in  11  successful  missile  engagements  of  13  firing 
events:  that  is,  1 1  missiles  hit  the  target.  Six  of  the  .successful  firings, 
made  from  land-ba.sed  test  sites  using  nonproduction  representative 
launching  .systems,  were  considered  missile  only  tests.  The  other  seven 
firings  occurred  during  system  level  testing  of  the  complete  r.\m  combat 
systi'in.  consisting  of  the  missile,  the  launching  system,  the  threat  evalu¬ 
ation  and  weapons  assignment  software  program,  the  AN'/SLQ-32  elec¬ 
tronic  support  measures  sensor,  and  MK-23  Target  Acquisition  System 
radars.  Five  of  the  seven  system  level  firing  tests  hit  the  target  (one  of 
one  conducted  over  land  and  four  of  six  on  board  a  test  ship).  However, 
th('  tests  had  limitations  that  hampered  assessment  of  icvm’s  perform¬ 
ance.  Tlu'  following  are  some  of  the  limitations. 

•  Tests  against  supersonic  targets  were  limited  to  missile  only  tests  (the 
nature  of  which  do  not  demonstrate  system  capabilities  against  the 
threat  i. 

•  t’ertain  tests  required  to  complete  evaluation  of  operational  effective¬ 
ness  (  wbi(  b  are  classified)  were  not  performed. 

•  Target  and  test  facility  limitations  impeded  testing  at  certain  opera¬ 
tional  |)crformance  k'vels. 


''  !i-..|..  \\.  'r'  I  i.jiil.iiii'il  Willi  ilcM  liiiiinciil  tests  and  );ovenied  by  a  jiniit  lest  plan 
1 .1!  I  .  .  :  I,,.  ..iibsiinir  IKpl  .'vis  arifi  s(i|iees<ifilr  I  V.\.\I  )  dl'ones.  \\  b)i  b  di  *  nnl  I  iilK 
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Affording  to  the  program  manager,  ntany  limitations  will  be  addressed 
in  the  upeoming  operational  tests.  However,  certain  limitations  will  con¬ 
tinue  to  hamper  assessments  of  iu.m's  performance  prior  to  key  mik'- 
stone  decisions,  f'or  ex'ample,  tests  of  the  combat  .system  configured 
u  ith  an  upgraded  computer  and  the  unique  tai'get  evaluation  and  weap¬ 
ons  assignment  software  are  schedided  to  occur  after  the  full-scale  pro¬ 
duction  decision. 


The  ii.\.M  program  has  experienced  significant  cost  growth  over  the  life 
of  the  program.  Although  iu.M  was  intended  to  be  a  low  co.st  system,  the 
unit  cost  to  procure  mi.ssile.s  has  increased  from  a  development  estimaU' 
of  $.o7,{){)0  to  SlGtkOOO  (based  on  Navy  estimates  as  of  April  1,  198b ). 
Table  II. 2  compares  September  198b  and  April  1989  cost  estimates. 


Table  11.2:  U.S.  RAM  System  Costs 


Dollars  in  millions 


Item 

Sept.  1986» 

Apr.  1989 

Quantities  {missiles/launchers) 

4  900/27 

5  94'  ,55 

Development 

$215  6 

Procurement 

Missiles 

668  8 

983  5 

Launchers 

124  9 

4  ‘  "  4 

Total 

$1,009.3 

$1,627.1 

Cost  estimates  m  the  revised  test  and  evaluation  master  plan. 

which  was  approv 

ed  March  6  I'Ls' 

r.S.  program  costs  exclude  contributions  of  \.\Tt)  participating  govern¬ 
ments  for  development  and  production  and  costs  of  additional  man¬ 
power.  operations  and  maintenance,  and  modified  launching  systems  if 
ii.\M  systems  are  installed  on  ships  with  weight  and  space  limitatioits. 
Also  excluded  are  the  costs  of  procuring  planned  impi'ovements  and 
K.\M-unique  upgrades  to  shipboard  radars  and  electronic  support  meas¬ 
ures  sensors,  if  required. 

.As  a  result  of  developmental  problems  and  cost  growth,  the  ("ongrc.ss  set 
funding  limitations  on  the  ii.\M  program.  For  example,  the  National 
Defense  .Authorization  .Act  for  Fi.scal  Year  1987  required  the  Secretarx 
of  Defense  to  certify  to  the  House  and  Senate  Committee's  on  .Armi'fi  Sei 
vices  by  .April  1.  1987,  that  the  .Navy's  co.st  for  ii.\.\i  research,  develop 
merit,  test,  and  evaluation  wotdd  not  execed  $219.7  million  and  that 
system  performance  would  not  b('  degraded  from  the'  original 
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(h'velopnu'iit  spi'cH Rations  contained  in  the  Navy  Div  ision  Coordinating 
I’api'i-  No.  S< )-lt)7 -A.\. 


The  Navy  estimates  C.S.  dt'vt'lo])mental  costs  at  $232.2  million.  This 
includes  $21 1  .tl  million  through  the  fitll-rate  itroduction  decision  in  fis¬ 
cal  s  ear  H)!te  atui  $20. (i  million  for  infrared-all-the-vvay  guidance  ami 
improvements  in  low  altitude  ftise  capability  in  fiscal  years  1991 
through  1994  as  part  of  the  ii\.\i  prodttct  improvement  program.  The 
estimate  does  not  include  ( 1 )  $10  million  that  the  Navy  has  requested 
for  prodiRt  imia’ovements  from  the  DOi)  Cooperative  Kesearch  and 
Development  Program  or  (2)  the  cost  of  a  proposal  to  modify  the  MK-13 
standiird  missile  launcher  for  k.\m  on  ships  with  space  and  weight  limita¬ 
tions,  instead  of  using  the  .wit)  Sea  Sparrow  latincher  as  originally 
jthinned.  The  Navy  believes  that  the  amount  needed  for  the  basic  design 
of  R.\.\i  is  below  the  congressionally  mandated  ceiling  because  the 
infrared-all-the-way  guidance  and  improvements  for  the  low  altitude 
fuse  capability  were  not  part  of  the  original  development  specifications. 

Acquisition  costs  liave  increttsed  in  part  because  of  a  largei'  in^’eittory 
object i\'e.  ImpleriRmtation  of  this  plan  depends  on  budget  constraints 
and  other  issues.  Costs  also  increased  becattse  of  the  Navy's  decision  to 
stretch  out  nn.ssile  [troduction.  On  the  basis  of  Navy  data,  we  estimate 
the  recurring  unit  tlyaway  cost'  for  low-rate  initial  prodticfion  of  oOO 
missiles  to  be  about  $139. ()()()  (fisctil  year  198(1  dollars),  which  is  below 
the  congressionally  mandated  ceiling  of  $145,000.  However,  recurring 
unit  flyaway  costs  on  average  for  all  mi.ssiles  will  likely  be  above  the 
congrt'ssionally  mandated  unit  ceiling  cost  of  $100,000  (fiscal  year  1980 
dollars ). 


.None. 
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\-22  Osprey 
Lift  Aircraft 


\Artical 


Tl\e  \'-22  Osprey  is  a  tiltrotor  aii’eraft  designed  to  take  off  and  land  ver¬ 
tically  like  :i  helicopter  and  to  Hy  like  an  airplane  by  tilting  its  wing- 
mounted  rotors  to  function  as  propellers.  The  \  -22  is  being  develojx'd  to 
perform  various  combat  missions,  including  medium  lift  assault  (Marine 
Corps),  combat  search  and  rescue  (\avy).  and  long  range  special  opera¬ 
tions  (Air  Force).  The  V-22  is  intended  to  replace  the  CII-4()  Sea  Knight 
and  CH-53A  and  I)  Sea  Stallion  helicopters  for  the  Marine  Corps  and  the 
H11-3A  Sea  King  helicopter  for  the  Navy  and  to  supplement  e.xisting  air¬ 
craft  for  the  Air  Force.  Figure  II. 3  shows  the  first  full-scale  development 
model  of  the  V-22  in  its  March  19.  1989.  first  flight. 


Figure  11.3;  The  V-22  Osprey  Vertical  Lift  Aircraft 


F.xccpt  for  minor  n'ductions.  the  V-22  program  had  been  adi'quately 
tundcd  through  Iw'-a!  year  198!).  Ilowevt'r.  due  to  budgetary  con¬ 
straints.  the  initial  fiscal  yi'ar  1990  19!)1  budgi't  reciuest  (the  Reagan 
budget  i  was  at  a  reduced  levi'l  (8  1 .4  billion  I.  reflei  ting  a  change  in  the 
.\a\  \  's  procureme.'it  strategy.  The  aiuemh'd  fiscal  >’ear  1!)!)0  19!tl 
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budget  (the  Basil  budget)  deleted  the  program  due  to  its  high  cost  rela¬ 
tive  to  its  fairly  narrow  mission  that  could  be  performed  by  helicopters. 
The  Congress  is  debating  whether  to  adopt  the  administration's  decision 
to  cancel  the  program  or  to  continue  it.  Thus,  we  have  kept  this  progi'am 
in  our  report  to  provide  information  on  its  status  and  to  identih'  issues 
that  would  be  relevant  if  it  is  continued. 

The  \’-22  program  began  full-scale  engineering  development  in  April 
I98(),  with  the  first  flight  of  the  aircraft  initially  .scheduled  for . June 
1988.  Technical  problems  that  have  since  been  resolved  caused  tlu*  fii  st 
flight  to  be  delayed  until  March  19,  1989.  Nonetheless,  many  ci'itical 
tests  remain  before  the  initial  limited  production  decision  scheduled  for 
December  1989  can  be  made. 

Since  December  198(5.  the  aircraft's  unit  cost  has  increa.sed  b\’  about 
8(5.7  million  to  an  estimated  $39.0  million  (escalated  dollars).  This 
increase  occurred  because  the  Army  decided  not  to  buy  the  aircraft,  tlu' 
Air  Force  decided  to  reduce  the  quantity  to  be  bought,  the  procui’ement 
strategy  changed,  and  the  production  schedule  was  lengthened.  As  of 
December  1988.  the  V-22  was  estimated  to  cost  $25.9  billion  in  e.scalated 
dollars  for  the  development  and  procurement  of  0(53  aircraft.  Total  i)ro- 
gram  cost  could  increa.se  further  if  the  Navy's  recommendation  to  dela\' 
the  low-rate  initial  production  decision  by  1  year,  until  December  1990. 
is  approved. 

In  conjunction  with  the  recommendation  to  delay  production,  thi*  Na\  y 
proposed  returning  from  a  coproduction  to  a  dual  sourcing  procurement 
strategy,  starting  with  the  fiscal  year  1992  buy  of  24  aircraft.  Bi'causc' 
ihe  House  and  Senate  Committees  on  Appropriations  were  conemmed 
about  whether  the  Navy's  dual  source  strategy  was  cost-('ffi'cti\  e,  the 
conference  report  (Report  No.  100-1002)  accompanying  the  dod  ap[)ro- 
P'^iations  bill  for  fi.scal  year  1981)  (II. R.  4781 )  directed  the  .Seci'i'tai  y  of 
Driense  to  reevaluate  the  Navy's  V-22  dual  source  procurement  strateg\ 
and  provide  a  report  on  his  findings  not  later  than  December  31 .  1988. 
Till'  report  was  not  submitted  in  1988.  and  the  President's  April  198!* 
amended  fisi-al  year  1990  budget  di'leted  tlu'  \'-22  program  and  pro- 
[losed  to  the  ('ongress  that  it  be  canceled. 


Back^rourKj 


.According  to  tue  Navy,  the  V-22  combines  advancc'd  tiltrotor  tt'chnologx 
and  the  extensive  us(‘  of  com  posit*'  mat  (‘rials  to  offer  a  uni(in('  ca])al'iiit  >' 
to  tile  military  services.  'I'lie  .\a\y  is  de\'eloping  the  aircraft  under  a 
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fixed-price  incentive  contract  with  the  contractor  team  of  Bell  Helicop¬ 
ter  Textron  and  Boeing  Helicopter  Company.  The  full-scale  development 
contract  requires  the  team  to  coproduce  six  aircraft  for  flight  testing 
and  three  for  ground  testing  and  also  includes  an  option  for  an  initial 
limited  production  buy  of  12  aircraft.  The  engine  is  being  developed 
under  a  firm  fixed-price  contract  by  the  Allison  Gas  Turbine  Division  of 
General  Motors. 


The  program  need  was  based  on  the  services’  requirements  to  replace  or 
supplement  the  aging  and  less  capable  aircraft  now  performing  the 
medium  lift  and  assault  missions.  A  service-sponsored  joint  technology 
assessment  group  concluded  in  May  1982  that  the  application  of  til- 
trotor  technology  offered  the  best  potential  for  a  common  multiservice 
aircraft.  From  this  assessment,  the  services  developed  a  set  of  joint 
operational  requirements  that  favored  a  tiltrotor  aircraft  with  a  world¬ 
wide  self-deployment  capability,  that  is,  an  aircraft  that  would  not 
depend  on  other  transportation  means  for  its  relocation  from  one  area  to 
another. 

Before  the  full-scale  development  decision,  the  Navy  studied  the  cost- 
effectiveness  of  the  V-22  in  performing  the  Marine  Corps.  Navy,  and  Air 
Force  missions.  The  studies  concluded  that  the  V-22  was  the  most  opera¬ 
tionally  effective  candidate  relative  to  helicopter  alternatives  largely 
due  to  its  greater  speed  and  range,  but  it  was  also  more  costly.  The  stud¬ 
ies  showed  that  as  mission  distances  increased,  the  V-22’s  operational 
effectivene.ss  increa.sed  relative  to  helicopter  alternatives.  However,  as 
mission  distances  decrea.sed,  its  operational  effectiveness  was  similar  to 
the  lower  cost  alternatives.  While  the  studies  point  out  that  the  V-22 
WHS  more  costly  than  helicopters,  they  also  state  that  this  was  offset  by 
the  greater  V-22  operational  capabilities  of  speed  and  range. 


The  V-22  program  has  experienced  a  schedule  slippage  of  9  months  in 
first  night  since  entering  the  full-scale  development  phase  in  Ajjril  198ti, 
as  shown  in  table  11.3. 
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Table  11.3:  V-22  Osprey  Program 
Schedule  Changes  Since  Full-Scale 

Program  as  of 

Development  Decision 

Event 

1986  program 

Apr.  1989 

Full-scale  development  decision 

Apr  1986 

Apr  1986 

First  flight 

Jun  1988 

Mar  1989 

Development  testing  start 

Jan  1989 

Nov  1989 

Operational  testing  start 

Aug  1989 

\cv  1989 

initial  limited  production 

Dec  1989 

Dec  iy89 

Limited  production 

Dec  1990 

Dec  1990 

Full  production 

Dec  1991 

Doc  1991 

Initial  operating  capability 

May  1992 

May  1992 

Initially,  first  flight  slipped  4  months,  from  June  1988  to  October  1988, 
due  to  optimistic  contractor  schedules  and  vendor  part  shortages.  Tech¬ 
nical  problems  caused  first  flight  to  slip  further,  from  October  1988  to 
March  1989,  and  were  as  follows: 

•  Composite  grips  that  hold  the  rotor  blades  to  the  rotor  hub  delaminated 
(separated)  during  fatigue  testing, 

•  Gear  box  test  stands  failed  due  to  vendor  design  and  quality  conti'ol 
problems. 

•  Interface  problems  occurred  when  aircraft  subsystents  were  brought 
togethei’  for  the  first  time. 

•  Flight  control  software  intended  for  first  tlight  contained  irn'gularities 
and  required  correction. 

The  contractors  had  sufficiently  corrected  the  problems  to  enable  first 
flight  to  occur  in  the  helicopter  mode  on  March  19,  1989;  howe\  ei-.  tlu‘ 
contractor  only  developed  an  interim  fix  to  the  composite  grij)  problem. 
Fngineering  and  manufacturing  work  is  continuing  to  devt'lop  a  solution 
acceptable  for  production  aircraft. 

Kather  than  the  18  months  originally  scheduled  for  flight  testing,  the 
■Navy  now  has  only  9  months  tf)  test  the  aircraft  befoi  i'  the  December 
1989  initial  limited  i)roduction  decision.  The  original  t('st  and  evaluation 
{)lan  eoMsisted  of  (>  months  of  contractor  testing,  followed  by  12  months 
of  Navy  rl(>velopment  and  <»perational  testing.  Recognizing  that  thei'e 
was  insufficient  tim<‘  to  conduct  ttu'  original  t('sts  and  still  ri'tain  the 
production  schedule.  Navy  progrant  officials  rt'vised  the  test  plan, 
which  greatly  rediicefl  the  (wltmt  of  Hight  te.sting.  rndm'  thi'  rex  ised 
plan,  the  .Navy  proposed  to  ( 1  )  reduce  th('  contractor  testing  pt'i  iod  b\  1 
moiitli.  (2)  decr<-a.s('  tht'  numbt'r  of  training  hours  allottt'd  to  test  pilots, 
(8)  conduct  comltineri  development  and  opt'fat  ional  tt'sts  <  (insist  ing  ef  7( ) 
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percent  fewer  flight  hours,  and  (4)  defer  certain  developmental /opera¬ 
tional  tests  until  after  the  low-rate  initial  production  decision  was  made. 
According  to  these  officials,  this  limited  testing  would  still  provide  an 
adequate  basis  for  making  a  low-rate  initial  production  decision  for  12 
aircraft  in  December  1989. 

In  March  1989,  because  the  Navy  was  still  concerned  about  the 
preproduction  flight  test  program,  it  recommended  to  dod  that  the  low- 
rate  initial  production  decision  be  delayed  by  1  year  to  enable  it  to 
retain  the  original  test  and  evaluation  plan.  The  Navy  believed  that 
without  such  a  delay,  it  might  not  be  possible  to  complete  all  the  devel¬ 
opment  and  operational  testing  required  to  support  the  full-rate 
production  decision  in  December  1991.  Failure  to  complete  the  required 
tests  could  result  in  a  stoppage  of  the  assembly  line  between  limited  and 
full-rate  production  and  thus  increase  program  costs. 


i  \.'r  f ( il’mance  Performance  requirements  established  by  the  Joint  Ser\'ices  Operational 

Kequirement  for  the  V-22  aircraft  were 

•  unrefueled  range  of  2,100  nautical  miles  with  a  crew  of  three, 

•  continuous  cruise  speed  of  250  knots. 

•  dash  speed  of  275  knots, 

•  seating  capacity  for  24  combat  equipped  troops  and  2  crewmen,  and 

•  external  cargo  lift  capability  of  10,000  pounds. 

Additional  requirements  were  set  in  the  areas  of  (1)  readiness,  reliabil¬ 
ity,  and  maintainability,  (2)  survivability  and  crashworthiness,  (3)  ship¬ 
board  compatibility,  and  (4)  adversp  weather  operations.  The 
requirements  also  specified  an  aircraft  empty  weight  guarantee  that  the 
contractor  must  demonstrate  ba.sed  on  the  average  weight  of  the  first 
four  production  aircraft. 

Laboratory  and  ground  tests  conducted  as  of  May  1989  did  not  identify 
any  significant  technological  problems  with  the  design  or  operation  of 
the  aircraft,  according  to  Navy  and  contractor  officials.  As  of  August 
1989,  contractor  flight  testing,  which  began  in  April  1989,  had  not 
shown  any  significant  performance  problems. 

As  of  early  1989,  the  aircraft's  empty  weight  was  the  only  unmet  speci¬ 
fication  requiring  a  major  contractor  effort  to  resolve.  Navy  officials 
estimated  that  without  weight  reduction  measures,  developmental  air¬ 
craft  will  exceed  the  Marine  Corps  production  version  target  of  32,052 
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pounds  by  about  2.250  pounds,  This  estimate  considered  that  the  devel¬ 
opmental  aircraft  was  about  800  pounds  over  the  weight  target  and,  his¬ 
torically,  other  aircraft  have  experienced  weight  increa.ses  of  about 
1,450  pounds  during  engineering  development.  To  correct  this  problem, 
the  contractors  formed  a  weight  reduction  team  that  as  of  February 
1989  had  identified  weight  reduction  measures  totaling  1,948  pounds. 
The  team  was  developing  additional  design  changes  to  eliminate  the 
remaining  excess  weight  of  about  300  pounds.  Nonetheless,  even  with 
the  remaining  excess  w'eight,  Navy  officials  were  confident  that  the  V-22 
engines  would  have  sufficient  power  to  compensate  for  related  perform¬ 
ance  loss  with  only  a  minor  reduction  in  the  aircraft's  range. 

The  \’-22  engines  had  previously  been  overweight,  were  running  hot. 
and  were  exceeding  required  fuel  consumption.  However,  according  to 
Na\  \'  officials,  the  engines  now  meet  all  performance  specifications 
except  one.  The  one  exception  is  that  the  latest  developmental  engines 
exceed  the  temperature  and  fuel  consumption  specification  by  up  to  15 
degrees  Fahrenheit  and  1.5  percent,  respectively,  while  operating  at  a 
low  power  level. 


From  December  1986  through  December  1988,  total  program  costs 
decreased  by  about  $3.8  billion  (escalated  dollars).  This  reduction 
occuiTed  primarily  because  the  number  of  aircraft  to  be  produced  dur¬ 
ing  the  production  phase  decreased  from  913  to  657.  The  cost  estimate 
would  have  decreased  further  without  offsetting  cost  increases  due  pri¬ 
marily  to  a  change  in  the  program's  acquisition  strategy  and  a  2-year 
stretch-out  of  the  procurement  period. 

V-22  acquisition  costs  as  of  December  1986  and  December  1988. 
adjusted  for  all  cost  changes  encountered  during  fiscal  years  1987  and 
1988.  are  shown  in  table  11,4. 
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Table  11.4;  V-22  Acquisition  Costs 


Dollars  in  millions 

Item 

Dec.  1986 

Dec.  1968 

Number  of  aircraft ' 

919 

663 

Research  and  development 

1986  dollars 

$?.44.3  7 

$2,471.0 

Escalated  dollars 

2,6252 

2.660,5 

Procurement' 

1986  dollars 

20.629.3 

17.559.9 

Escalated  dollars 

27,037  1 

23,194.9 

Total  acquisition'' 

1986  dollars 

23.0730 

20,030,9 

Escalated  dollars 

29,662.3 

25.855.4 

Program  unit  cost 

1 986  dollars 

$25,1 

$30,2 

Escalated  dollars 

32,3 

39,0 

'inciuaes  SIX  full-scale  developmenl  aircraft 
’  Includes  estimate  for  construction  costs 


The  quantity  reductions  occurred  because  the  Army  canceled  its 
planned  buy  of  23 1  aircraft  and  the  Air  Force  lowered  its  planned  buy 
from  80  to  55  aircraft.  Budget  constraints  prompted  the  Army’s  deci¬ 
sion,  whereas  the  Air  Force’s  decision  was  based  on  a  review  of  its  spe¬ 
cial  operations  m'ssion  requirements. 

Despite  the  V-22  program  being  deleted  from  the  President’s  amended 
fiscal  year  1990/1991  budget  proposal,  the  Marine  Corps  still  considers 
the  program  its  highest  priority  and  still  hopes  to  buy  552  production 
aircraft.  The  Navy’s  revised  V-22  procurement  cost  estimate  reflects  not 
only  the  quantity  reductions  but  also  the  associated  efficiency  loss 
caused  by  producing  fewer  aircraft. 

The  V-22’s  current  total  cost  estimate  includes  cost  increases  of  $1.7  bil¬ 
lion  (escalated  dollars)  for  changing  from  a  dual  sourcing  to  a  coproduc¬ 
tion  procuremi'nt  strategy  and  $258  million  (escalated  dollars)  for 
stretching  out  the  procurement  schedule  by  2  years.  Initially,  the  Navy 
planiK'd  to  have  Bell  and  Hoeing  compete  for  the  larger  share  of  the  pro¬ 
duction  buys  starting  with  lot  1  in  fiscal  year  1991  because  it  believed 
that  dual  sourcing  was  the  most  cost-effective  strategy.  However,  this 
strategy  required  an  additional  $()()()  million  in  up-front  production 
money  for  tooling  and  tt'chnology  transfer  so  that  both  contractors 
could  indc'pendently  produce  the  aircraft.  In  developing  the  initial  fi.scal 
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I  'nceitainty  Over  Most  Cost- 
Effective  F^ociirement  Strategy 


Recent  GAO  Reports 


year  1990/1991  budget,  dod  only  approved  funding  to  support  a 
coproduction  strategy,  which  does  not  require  this  up-front  expenditure. 
Also,  at  that  time,  before  the  Secretary  of  Defense  recommended  cancel¬ 
ing  the  program,  dod  directed  the  Navy  to  buy  fewer  aircraft  each  year, 
which  stretched  out  the  procurement  schedule  from  1999  to  2001  and 
further  increased  program  costs. 

When  the  Navy  proposed  a  1-year  delay  in  the  initial  limited  production 
decision,  it  also  recommended  that  it  be  allowed  to  return  to  a  dual 
sourcing  procurement  strategy  starting  with  lot  1,  which,  under  this 
schedule,  would  be  in  fiscal  year  1992.  According  to  this  proposal,  the 
Navy  would  require  the  additional  $600  million  for  tooling  and  technol¬ 
ogy  transfer  but  over  a  3-year  period.  It  would  not  require  the  $1.4  bil¬ 
lion  for  initial  limited  production  that  was  included  in  the  original  fiscal 
year  1990  budget  until  fiscal  year  1991.  dod  did  not  approve  the  Navy's 
proposal  and  recommended  that  the  V-22  program  be  terminated. 

Although  dod  has  recommended  that  the  program  be  canceled,  there  is 
still  uncertainty  about  which  procurement  strategy  would  be  the  most 
cost-effective.  While  the  initial  fiscal  year  1990  budget  request  reflected 
a  coproduction  strategy,  the  Navy  contends  that  dual  sourcing  would 
result  in  lower  overall  program  costs,  and  it  proposed  awarding  dual 
source  contracts  for  production  lot  1  in  fiscal  year  1992.  However,  a 
recent  dod  Inspector  General  report  concluded  that  a  dual  source  strat¬ 
egy  requiring  both  contractors  to  tool-up  is  not  the  most  effective  strat¬ 
egy  for  the  reduced  procurement  quantities.  The  Navy  disagreed  with 
this  conclusion  and  continues  to  support  dual  sourcing  as  the  most  cost- 
effective  procurement  strategy. 


iaj:  '  Acqi.isili  .u~.  r.ug!  uif.c.  Status  of  Selected  Systems  ((’,,\o  .Nsi,\it 
June  1988). 

[X)D  Acquisition:  Case  Study  of  the  Navy  V-22  Osprey  Joint  Wrtical  Lift 
Aii'craft  Program  (G.AO  NSiAD-8f;-45S-7,  July  31,  1986). 
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Warfare  Standoff 
Weapon 


Background 


Sea  Lance  will  be  a  supersonic  antisubmarine  warfare  (asw)  standoff 
v\-eapon  capable  of  being  launched  from  submerged  submarines  and  sur¬ 
face  ships  equipped  with  vertical  launch  systems.  It  will  consist  of  a 
quick-reaction,  long-range  missile  that  will  transport  an  advanced  light¬ 
weight  torpedo — the  MK-50 — to  the  target  area  and  release  it  to  seek 
and  destroy  enemy  submarines.  It  is  intended  to  replace  the  submarine 
rocket  nuclear  depth  charge  used  on  submarines  and  the  vertical  launch 
antisubmarine  rocket  used  on  various  surface  ships. 

The  Sea  Lance  entered  full-scale  development  in  April  1986,  and  since 
that  time  it  has  undergone  two  major  program  changes.  One  reversed 
the  priority  of  developing  the  nuclear  variant  first  to  developing  the 
conventional  variant  first  and  the  other  resulted  from  the  decision  to 
return  to  an  earlier  plan  to  place  Sea  Lance  on  surface  ships  before  plac¬ 
ing  it  on  submarines.  As  a  result,  the  program  has  experienced  signifi¬ 
cant  delays  and  cost  increa,ses. 

The  Sea  Lance  conventional  variant  is  scheduled  for  a  limited  produc¬ 
tion  decision  in  June  1992.  The  Navy  estimates  the  system's  develop¬ 
ment,  procurement,  and  associated  construction  costs  to  be  $3,344.0 
million  (escalated  dollars).  This  does  not  include  the  cost  of  the  MK-50 
torpedo  because  Sea  Lance  is  only  one  of  many  ways  the  MK-50  can  be 
used. 


The  Navy  expects  the  Sea  Lance  to  be  a  common  use,  quick-i'eaction. 
long-range,  antisubmarine  weapon  that  is  compatible  with  existing  and 
planned  submarine  and  surface  sensors  and  combat  control  systems.  It 
will  be  used  on  CG-47  class  cruisers  and  DD-963  and  DDG-51  class 
destroyers  equipped  with  vertical  launch  systems  and  the  MK-1 16  a.sw 
fire  control  .sy.stem.  It  will  also  be  u.sed  on  SSN'-637.  SSN-688,  and 
SSN-21  attack  submarine  classes  to  replace  the  submarine  rocket  missile 
that  is  to  be  retired  during  the  1990s. 

Sea  Lance  will  have  adapters  for  use  on  submarines  and  surface  ships. 
The  submarine  adaptor  will  consist  of  a  composite  capsule  that  provides 
physical  compatibility  with  the  submarine,  environmental  protection  for 
the  missile,  and  buoyancy  to  bring  the  weapon  to  the  surface.  Following 
tube  launch  from  the  submarine,  the  encapsulated  missile  will  Hoat  to 
tlu'  surface  where  the  capsule's  forward  elosun'  will  b('  ('xplosi\ cIn 
removed  and  the  rocket  motor  will  ignite,  sending  the  .Sea  Lance  to  tar¬ 
get  areas.  Surface  ships  equi[)ped  with  the  .MK-41  vertical  laiim  h  sys¬ 
tem  and  the  MK-1 16  .asw  fire  control  .svst<'m  will  liav('  a  siirfaci'  launch 
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adaptor  t'oi'  integration  of  the  missile  with  the  vertical  launch  canister. 
The  canister  and  missile  adaptor  will  provide  physical  compatibility 
with  the  snrfaci'  ship’s  vertical  launch  system  and  environmental  pro¬ 
tection  for  the  missile.  Figure  II. 4  shows  the  Sea  Lance  system  concept. 


Figure  11.4:  Artist’s  Conception  of  Sea  Lance  System  Concept 


Sea  Lance  Glide  Flight/Guidance  Checks 


Boost  Guided  Flight 


Payload  Assembly 
Separation 


Torpedo  Search/Atlack 
•  Guidance  Limits 


Floatup 


Lanyard  Pull 
Umbilical  Breakwire 


Torpedo  Water  Entry 

•  Engine  Start 

•  Chute  Separated 

Mk  50  %  Warhead  Enabled 


Terminal  Homing 
•  Warhead  Armed 


Rt'Cluiremt'ntS  *  1  nion  has  improved  the  design,  performance,  and  counter¬ 

measure  capabilities  of  its  submarines,  making  them  quieter,  faster,  and 
more  survivable.  .Modern  Soviet  submarines,  such  as  the  SIKRRA, 
OSCAR,  /XKrLA.  and  ALFA  cla.sses,  present  a  formidable  threat  to  the 
I  '.S.  Navy.  If  th(‘  Soviets  can  successfully  target  their  existing  long- 
range  weapons,  they  could  atta  C.S.  submarines  at  standoff  nmges. 
Since  existing  Navy  weapons  an-  being  pha.sed  out,  the  Navy  believes 
developing  its  long-range  .\s\v  standoff  weapon  is  necessary. 
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The  Navy  identified  a  need  for  a  submarine-launched  asw  standoff 
weapon  and  began  forming  a  project  office  in  early  1978.  In  1980  the 
Deputy  Secretary  of  Defense  approved  a  mission  element  needs  state¬ 
ment  for  an  asw  standoff  weapon.  In  1981  the  submarine  standoff 
weapon  program  was  combined  with  a  surface  ship  standoff  weapon 
program.  The  submarine  program  was  split  again  in  1982,  and  in  Decem¬ 
ber  1982  the  Sea  Lance  entered  the  demonstration  and  validation  phase 
as  a  submarine-launched  weapon. 

The  Sea  Lance  is  being  developed  to  counter  both  current  and  projected 
submarine  threats  specified  in  the  August  1988  Navy  .\sw  System 
Threat  Assessment  Report.  It  is  designed  to  increase  overall  .asw  system 
effectiveness  and  reduce  counterattack  vulnerability  by  limiting  the 
period  of  engagement  with  the  enemy. 


ScluHiuU'  Since  1986,  the  Sea  Lance  program  has  experienced  two  major  program 

changes  that  delayed  development  and  technical  and  operational  testing. 
The  fii’st  occurred  in  July  1986  when  the  Navy  decided  to  develop  the 
conventional  variant  after  the  contract  for  the  nuclear  variant  had  been 
awarded,  deferring  the  full-scale  development  decision  on  the  nuclear 
\  ariant  until  after  the  decision  on  limited  production  of  the  conventional 
\  ariant.  The  second  occurred  in  April  1988  when  the  Navy  returned  to 
an  earlier  plan  and  decided  that  initial  launch  capability  of  Sea  Lance 
would  be  from  surface  ships  rather  than  submarines.  These  decisions, 
coupled  with  reduced  fiscal  year  1989  funding,  delayed  not  only  the 
develojiment  of  Sea  Lance  for  submarines  by  15  months  but  also  first 
flight  by  1  year.  Pi'ogi’am  officials  consider  the  current  schedule  risk  to 
be  low  to  moderate.  Table  11.5  shows  those  milestone  changes. 
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Table  11.5:  Sea  Lance  Program  Schedule 


Event 

Demonstra:  on  and  validation  phase 
Full  scale  dO'.olopment  decision 
Full-scale  development  contract  a.'.ard 
Limited  production  decision 
Limited  production  contract  award 
Start  technical  evaluation  (submarine) 
Start  technical  evaluation  (surface) 

Start  operational  evaluation  (submarine) 
Start  operational  evaluation  (surface) 
Full  rate  produclion  decision 


Program 

as  of 

1986  program 

June 

1989 

Dec 

1982 

Dec 

1982 

Apr 

1986 

Apr 

1986 

July 

1986 

July 

1986 

Dec 

1990 

June 

1992 

Jan 

1991 

Oct 

1991 

Oct 

1990 

Nov 

1992 

X/A 

June 

1992 

Jan 

1991 

Feb 

1993 

N/A 

Sept 

1992 

Oct 

1991 

Jan 

1994 

dhe  \av'y  plans  'o  award  an  advanced  p'ocurement  conuact  in  October  1991  with  an  option  to  begin 
limited  prcduchon  shortiv  alter  trie  June  1992  limited  production  decision  is  made 


Poiiornianct'  *  to  tost  and  ovaluato  the  Sea  Lance  missile  system  for 

surface  ship  laiineh  befori'  limited  production  begins.  A  total  of  23  con¬ 
tractor  test  ;tnd  evaluation  Hights  and  o  joint  developmental  and  opera¬ 
tional  test  flights  will  be  conducted  to  support  the  limited  production 
decision.  In  addition,  the  Niivy  plans  to  conduct  10  technical  evaluation 
test  flights  and  20  operational  evaluation  test  flights  to  support  the  full- 
rate  production  decision.  Tin'  test  and  e\  aluation  master  plan,  appro\  i'd 
February  2,  1989.  states  th;it  both  the  contractor  and  the  Navy  will  con¬ 
duct  extensive  software  tests  and  that  all  test  scenarios  will  emphasize 
operational  realism,  including  short,  medium,  and  long-range  targets. 
I'he  Navy  will  conduct  independent  validation,  verification,  ;ind  certifi¬ 
cation  tests  of  flight  hardware  control  algorithms  and  operational  com¬ 
puter  progntms  before  (‘aeh  missile  flight  using  similar  simulation. 

Weapon  system  testing  to  dat('  has  concentrated  on  the  submarini'  inte¬ 
gration  and  missil(>  compom'Ut  a.s.sembiy  testing.  In  April  1988  the  pro¬ 
gram  was  restruetuiT'd  to  accelerate  surface  ship  integration.  The 
program  office  has  established  tedinieal  and  operational  iierformanee 
thresholds  for  both  surface  ships  and  submarines.  Sea  Lance  will 
achieve  initial  operational  capability  first  on  surface  ships.  Since  tlte 
submarine  version  is  similar  to  th('  surface  version,  tlu'  surface  version's 
Operational  evaluation  afso  will  support  h  recommendation  for  low-rate 
iuil  lal  production  of  tlie  submaruK'  vm'sion,  I'lii-  N:i\  y  phins  to  support 
iis  fnllu  aic  (iroduction  (ii'cision  with  oiK'rtitional  e\  ;tlu;it ions  of  tlu'  sub- 
mai’inc  vei  sion  of  Sea  Lance. 


(lAO  \SIAI)  IM)f)  Acciuisition  Pn)Krains 


App*‘n<iLx  II 
Navy  Programs 


According  to  the  Navy,  because  technical  risk  associated  with  Sea  Lam  c' 
de\  elopinent  was  reduced  by  using  ti'chnology  developed  for  oth('i'  mis¬ 
sile  systems,  full-up  tlight  tests  were  deferred  until  full-scale  de\  i‘lop- 
Hient.  Boeing  tested  both  system  and  subsystem  components  using  an 
operational  mock-up  unit  during  the  demonstration  and  validation 
phase.  Tests  included  missile  Bight  simulations  that  demonstrat(>d  guid¬ 
ance  and  control  algorithms  with  actual  components  of  a\  ionics  and 
flight  control  systems.  Brequalification  static  firing  rocki't  motor  ic^ts 
and  a  launch  te.st  with  short  burning  rocket  motor  and  full  a\  ionics  also 
were  conducted.  Boeing  will  continue  to  use  the  operational  mock-up 
unit  for  both  pre-  and  post-Bight  simulations  for  test  prediction  and 
specification  verification.  A  .senior  program  official  ob.si'rved  that 
although  use  of  such  a  mock-up  unit  was  not  unusual,  it  could  not 
replace  a  full  function  Bight  test. 

The  Navy  do<‘s  not  consider  technologit  al  development  issue's  to  he  high 
risk;  however,  it  does  recognize  that  key  performance  areas  need  to  be 
dc'inoitst rated.  Some  of  these  areas  include  whether 

th('  cani.ster  or  capsule  systems  will  provide  adequate  protection  for  tlu' 
missile: 

th('  rocket  motor  can  provide  the  thrust  and  total  impulse  n'quired  to 
meet  Bight  time  tind  range'  requirements: 

the  canister  and  capsule  subsystems  will  function  properly  to  permit  the 
missik'  to  e.xit  ; 

the  missik'  avionics  and  Bight  control  systems  will  direct  the  missile  to 
follow  the  intended  Bight  path:  and 

the  weapon  will  meet  the  specifications  for  accuracy,  range,  missile  igni¬ 
tion  to  splash  time,  reliability,  and  weight. 

For  S('a  Lance  to  be  effectively  used  at  longer  ranges  on  shii)s  without 
helicopti'rs.  significant  improvements  are  needed  in  targi't  ck'tection 
capabilitii's.  Such  ships  will  rely  jirimarily  on  the  surface  \s\v  systems 
improvement  program  (SQQ-8f)I )  to  be  able  to  detect  submarines  within 
the  outer  limits  (»f  Sea  Ltince's  range,  and  the  Navy  is  still  d('\  ('loping 
tht'S('  capabilitic's.  The  surfaci'  .\sw  systems  improvement  progi  am  has 
('xperi('nc('d  (k'lays  and  setbacks  in  its  development,  ptimai'ily  iK-causc' 
of  the  high  ti'chnological  risks. 

In  addition.  lh<'  Navy  is  coiux'rned  about  the  nei'd  to  better  identify'  lh<' 
S('a  Lance  in  its  Bight  traji'ctory  so  that  it  does  not  get  shot  down  by 
frii'iully  antimissile  weaiions.  Th('  Naval  Sea  Systems  ('ommand  is  cur¬ 
rently  addri'ssing  this  concern. 
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Cost 


'I'he  Sea  Lance  program  has  experienced  significant  increases  in  devel¬ 
opment,  procurement,  and  military  construction  costs  (see  table  11.6). 
Because  the  Navy  has  decided  to  use  Sea  Lance  on  surface  ships  as  well 
as  submarines,  the  quantities  to  be  procured  have  increased  substan¬ 
tially.  resulting  in  higher  acquisition  costs  but  lower  unit  costs.  The 
Navy  has  classified  the  qtiantities  and  unit  costs.  These  costs  do  not 
include  the  MK-50  torpedo  payload  costs. 


Table  11.6:  Sea  Lance  Acquisition  Costs 

^s~a  au;;!  jo  a's 


Dollars  in  millions 

Item 

Dec.  31, 1966 
estimate 

Dec.  31,  1988 
estimate 

Development 

$858  4 

$1,083  1 

P'oeurement 

1,569  5 

2,2296 

Military  construction 

23,0 

31  1 

Total 

$2,450.9 

$3,344.0 

'I'he  cost  increases  also  reflect  the  accelerated  development  of  the  con¬ 
ventional  variant,  the  deferral  of  further  development  of  the  nuclear 
\  ariant,  and  the  decision  to  use  .Sea  Lance  on  surface  ships.  Program 
officials  ex'ix'ct  to  meet  cost  goals  if  funding  continues  as  budgeted. 
Ilowi'ver.  according  to  i  agram  officials,  any  future  budget  cuts  would 
result  in  delaying  the  initial  operational  capability  of  both  surface  and 
submarine  mi.ssiles. 

■As  pH'viously  stated,  the  Navy  awarded  a  full-scale  development  con¬ 
tract  in  .Inly  19d()  for  $380  million  to  develop  a  submarine-launched  Sea 
Lance  with  a  nuclear  variant  and  a  conventional  variant  to  follow.  In 
■August  1086  the  Secretary  of  the  Navy  deferred  dev  elopment  of  the 
nuclear  variant  and  accelerated  the  MK-50  variant:  however,  the  Navy 
did  not  modify  the  contract  and  reduct'  full-scale  dev  elopment  costs  to 
$378  million  until  .March  1988.  The  following  month,  in  April  1988.  the 
.Navy  combined  the  surface  ship  and  submarine  programs,  but  a  modi¬ 
fied  conti’act  to  include  full-.scale  development  for  both  surface  and  sub- 
marint'  systems  is  not  expected  until  the  fall  of  1989.  On  March  27. 

1989.  the  Defenst'  Acquisition  Board  directed  the  St'a  Lance  program 
offict'  t(»  resubmit  ba.seline  cost  estimates  for  the  combined  program  at 
least  69  days  prior  to  award  of  this  modified  contract. 
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AN7BS\"-1  Submarine 
Combat  Svstem 


The  AN,  BSY-1  submarine  combat  system  beintt  installed  on  improvc’d 
Los  Angeles  class  nuclear  attack  submariiu's  (SSN'-bHSs)  is  a  com[)Uter- 
aided  detection,  classification,  and  tracking  system  consisting  of  acous¬ 
tic  sen.sors,  fire  control,  and  weapons  launch  hardware  and  soft  wa.re. 
According  to  tlu'  Navy,  the  AN  BS\-1  will  addre.ss  shortfalls  in  existing 
systems  and  provide  these  submarines  the  capabilities  needed  to  meet 
expanded  mission  requirements  and  counti'r  tin'  changing  Sox  ic't  thicsit. 
The  .\a\  y  ex'ix'cts  developmi'iit  and  procurement  of  24  combat  systems 
and  as.sociated  equipment  for  the  program  to  cost  about  84.7  billion 
(escalated  dollars).  Lifi'-cycde  co.sts  an'  estimated  at  $12.1  billion. 


.Not withstanding  that  the  A.N  BS^  -1  is  scheduled  for  a  full-scah' 
jiroduction  decision  in  Octobi'r  19h(),  th('  Navy  [dans  to  havi-  awardc'd 
contracts  for  all  24  .systems  by  November  IBSf).  Concurrc'nt  (k'Vi'lop- 
ment  and  production  were  ajtproved  to  meet  ship  construction  sclu'd- 
tiles.  'flu'  Nti\  y  believes  the  .system  will  be  operationally  effective,  hut 
technical  and  operational  porformtince  thri'sholds  havt'  not  hi'cn  demon¬ 
strated.  1  'ntil  these  tests  are  conducted,  the  Navy  will  not  know  tlu' 
extent  to  which  tiu'  AN,  BS\'-I  will  be  an  improvement  over  ('xisting  sys¬ 
tems,  howevi'r,  at  this  time  thi're  are  no  indications  that  th('  A.N  BS^'-l 
will  not  achievi'  its  performance'  gotds. 


i^ltck^rotind  *  BST-I  evolvi'd  from  the Sttbmarine  .Athanct'd  Combat  System 

program  tlu'  Navy  initiatc'd  in  IdHO.  Bc'cause  of  cost,  scheduk',  and  t('ch- 
nical  problems,  tlie  program  was  restructured  several  times  and  finally 
became  two  firograms — thi'  .-\.N  BS^’-l  sysli'in  for  tlu'  imjiroved  SS.N-tiSS 
class  submarine's  and  tlu'  .-\N  BS^'-2  sc  stem  for  th<'  SSN-21  cla.ss  siibma- 
l  iiK's.  Tlu'  AN  BS\  -1  is  ('xi)ect('d  to  providt'  inqiroved  cajiabilit i<'s  in  tlu' 
acoustic  and  wi'apon  launch  arc'as,  but  due  to  pn'vious  problems  and 
program  n'st  met  tiring,  it  will  be  k'ss  capabk' t  ban  originally  pianut'd 
under  th('  I'arlit'i'  program.  To  lakt'  advantagt'  of  nt'w  ti'chnologc  and 
systt'in  functions,  :h('  Navy  is  (k'Vi'loping  an  .XN  BS)  -1  imiiro\-enient 
program. 

In  ( ictober  1  !i.S-4  approved  full-scale  ('ngin('('ring  de\  ('lopiiK'iii  and 
concurrent  initial  itroduction  of  five'  svstt'ins.  .-Mthough  still  in  full-scale 
de\  elopmeut .  in  May  1  bSb  iioi»  approv  i-d  concuri'i'iit  product  ion  of  1  •' 
additional  systems  and  in  .March  ItlStt  it  approvi'd  two  more  systems 
i’eiidiug  l»>n  a[)pro\  al  in  1  )c|ot»er  1  bS.'l  of  l  he  last  t  wo  systems,  i  he  Na\  \ 
plaiw  to  have  all  2-1  systems  under  con'  ract  by  No\  ('iiihei'  l!IS(i  Interna 
t  ion  a  I  Business  Machines  ( 'or  porat  ion  ( litvi )  is  t  he  iirimi'  cont  isk  t  or  for 
the  AN  BSX'-I. 
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There  are  eurrently  two  versions  of  the  system.  Preliminary  product 
baseline  systems  are  being  installed  on  four  submarines.  SS\-751 
through  SSN-754,  which  will  give  those  submarines  limited  .self-d<'fen,se 
capabilities  (acoustic,  safety,  and  weapon  firing  functions).  However, 
uni  il  the  system  is  upgraded,  these  submarines  will  not  have  offensi\  e 
car  abilities.  The  second  version,  the  product  baseline  system,  will  have 
full  performance  capabilities  and  will  be  installed  on  the  20  remaining 
impro\  ed  submarines,  starting  with  SSN-755.  These  capabilities  will  be 
added  to  the  SSN'-751  through  SSN-7.54  during  each  submarine's  post 
shakedown  availability"  and  will  include  a  software  upgrade,  a  I’eplace- 
ment  of  the  old  AN/  rVK-7  computer  with  the  A\/rVK-43  computer, 
the  addition  of  a  second  signal  processor,  and  a  color  display  console  for 
under  ice  operations.  Figure  II. 5  shows  a  schematic  of  the  product  base¬ 
line  A.N  BS\'-1  combat  control  and  acoustics  system. 


.\n  ;i\  is  ;in  <>f  a  shift  U*  a  ivftair  hp  ilH\  hd'  rrp.iirs  ,>y  v  \  }m'sI 

viiak'-tlMun  a\ail.il>iliiy  iM-t'iirs  attpr  a  iirwiy  hiiill.  at  fivalthl  ur  cniurrttMl  ship  ha.s  .  (inipirir<l  iis 
shal'ftit’wn  ■  niisr  Tlicsr  Miaiiiiritaip  i'  p<'rin/is  art'  normally  fcr  a  -i  rindifh  [K'rpwl  Thr  \a\  >  fsiiHiaii"' 
'll'-  [mst  shakftltiw  n  availahllil  \  tor  t  hf  1  t  hnui^ih  SSN  T'»  1  \s  ill  lu'  M  1 1 '  in<dit  h*'  r.ii  1 1 
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Figure  11.5:  AN/BSY-1  Combat  Control  and  Acoustics  System 


Rt'finircnU'nt  S  I’logram  rcquin’mciits  stem  from  the  need  to  acidri'ss  shoft  tails  in 

existing'  suhmariiK'  combat  systems  and  the  Soviets'  siptificant  ^ains  in 
submarine  (luietinjt  and  acoustic  sensors.  'I'Ik'  .\a\  y  recocnizt'd  the  nec'd 
for  a  new  combat  system  in  1980  when  it  be^an  the  Submarim' 

.\d\ alter'd  Combat  System  program,  tuul  it  rr'at't'irmed  thi'  need  in  UtS.s, 

'I'lie  la'odui't  basc'line  systr'tn  is  ('xitr'cted  to  pro\  id('  inci'i'asi'd  pert'orm- 
ance  captibilit ies  that  will  allow  impro\('d  SSN-bSS  submarines  to  iiK'r'l 
arided  surveillance,  strike  wart'are,  and  mim'  warfart'  missions  and  to 
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counter  the  threat  posed  by  Soviet  submarine  quieting  and  acoustic  sen¬ 
sor  gains.  The  Navy  considered  several  other  designs  but  determined 
that  only  the  AX' BSY-I  could  be  de\eloped  or  modified  to  meet  its  needs 
within  budget  and  schedule  constraints. 

The  product  baseline  system  is  being  designed  to  improve  data  process¬ 
ing  and  management  capabilities.  With  the  use  of  the  new  AN/rYK-43 
computer,  certain  tasks  (e.g..  searching  for.  detecting,  classifying,  and 
tracking  targets)  will  be  more  automated.  The  system  also  will  include 
new  improved  consoles,  data  displays,  and  additional  software.  It  will 
allow  system  operators  to  perform  multiple  tasks,  address  multiple 
targets  concurrently,  and  process  tactical  data  faster  and  more  accu¬ 
rately  than  the  current  system.  Collectively,  these  capabilities  will 
reduce  the  response  time  between  initially  detecting  a  target  and  launch¬ 
ing  a  weapon.  According  to  the  Navy,  other  combat  systems  cannot  offer 
this  capability. 


Schedule  Timely  delivery  of  the  AN'.'BSY-l  submarine  combat  .systems  to  the  ship¬ 

yards  is  essential  to  allow  the  shipbuilder  to  meet  its  ship  delivery 
schedules.  However,  early  AN/BSY-l  development  difficulties  and  other 
design  problems  led  to  late  delivery  of  the  combat  systems  and  thus  to 
ship  construction  delays.  This,  in  turn,  led  to  shipbuilder  claims  against 
the  Navy.  Subsequently,  a  labor  strike  at  one  of  the  shipyards  led  to 
further  ship  construction  delays,  and.  as  a  result,  the  Navy  and  ihm 
revised  the  AN/BSY-l  delivery  schedules  to  correspond  to  new  ship 
delic  eiy  schedules.  The  first  five  systems  have  been  delivered  to  the 
Na\  y  as  stated  in  the  revised  delivery  schedule — four  preliminary  prod¬ 
uct  baseline  systems  have  been  installed  and  one  system  with  full  per¬ 
formance  capability  is  being  retained  at  IBM  until  the  shipbuilder  is 
I'eady  for  it.  However.  IBM  did  not  deliver  the  system  upgrades  necessary 
to  make  the  first  four  systems  fully  capable  as  originally  scheduled. 
These  upgrades  will  be  delivered  in  time  to  be  installed  during  each 
submarine’s  [)ost  shakedown  availability.  According  to  the  Navy,  timely 
deliv  ery  of  the  remaining  systems  is  not  expected  to  be  a  problem. 

Legislation  (10  1  '.S.C.  138  and  23bb)  requires  that  major  defense  ai'qui- 
sition  programs  are  to  complete  operational  testing  and  evaluations 
before  proceeding  to  a  full-rate  production  decision.  AN  BS^'-l  p<'rform- 
ance  will  not  b('  d(‘mon.st rated  through  technical  or  operational  testing 
until  after  contracts  have  iKsm  awarded  for  all  24  systems  and  several 
systems  have  been  accejMed  by  the  Navy.  The  Navy  is  planning  to  con¬ 
duct  technical  and  operational  <-valuations  starting  in  March  and  August 
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Table  11.7:  AN/BSY-1  Combat  System 
Schedule 


Performance 


19f<(),  respectively,  and  to  make  a  full-rate  production  decision  in  Octo¬ 
ber  1990;  however,  it  is  unclear  what  will  be  accomplished  at  this  full- 
rate  {>roduction  review.  The  following  table  shows  the  current  AN/BSY- 
1  schedule. 


Event 

Full  scale  development  and  concurrent 
initial  production  decision  for  5  systems 

Limited  production  decision  for  15  sysfems 
Limited  production  decision  for  2  systems 

Operational  assessment  based  on 
computer  simulation 

Limited  production  decision  for  last  2 
systems 

First  upgrade  to  full  performance  system 
completed  (SSN-751) 

Start  technical  evaluation  (SSN751) 
Complete  technical  evaluation 
Start  operational  evaluation 
Full-rate  production  decision 
Complete  operational  evaluation 


Feb.  1986  program  April  1989  program 


Oct 

1983 

May 

1986 

Nov 

1988 

Mar 

1989 

July 

1988 

July 

1989 

Nov 

1988 

Aug 

1989 

Sept 

1988 

Nov 

1989 

Jan 

1989 

Mar 

1990 

June 

1989 

Aug 

199C 

June 

1989 

Aug 

1990 

Oct 

1989 

Oct 

1990 

Dec 

1989 

Jan 

1991 

I'hc  .AN  BSA'-l  combat  sy.stom  replaces  the  AN/BQQ-5  sonar  and  CCS 
MK-1  fin'  control  systems  currently  installed  on  SSN-()88  class  subma¬ 
rines,  The  .Navy  is  confident  that,  once  the  full  product  baseline  AN7 
BSY-1  sv  stem  is  complete,  it  will  be  an  improvement  over  existing  sys¬ 
tems.  The  Navy  has  conducted  preliminary  tests  on  some  AN/BS\'-1  sub¬ 
systems,'  but.  until  a  eomplete  AN/BSY-l  is  subjected  to  operational  and 
technical  tests,  the  Navy  will  not  know  with  certainty  how  capable  the 
s\  stem  will  be  or  whether  it  will  be  an  improvem''nt  over  older  systems. 

The  first  four  systems  aeeei^ted  by  the  Navy  are  not  fully  capable  sys¬ 
tems.  Thus,  submarines  equipped  with  these  first  four  systems  have 
only  limitr'd  self-prot('ction  capabilities.  As  a  result,  they  will  not  nor¬ 
mally  be  o()erat('d  ontsirie  C.S.  waters. 


\'  I  ti*  tin-  N;iv\ .  Uh-  SSN  7’)!  I'lrrtl  \'2  tnrjwdtH's  uilli !»  lul.''  ilm  in.U  a  sysipin  .u  t  iiraf  \ 

frst  and  ta<  tu  al  \M'a|)<»n'>  uaimn^  and  alinn  i'inni's  Thifi'  (nrjM'dc  1'aituri's  ih  <  tirn‘d  .\>Hnrd 

iia.’.  Jufin-  \\  1  j>rni‘rani  rt’.aiiailiM'.  t  his  j«'rr<>niiani'*' is  abf'\  <‘ I  ln‘ a\rra_if«‘  TIp' j>a,ssivr 

-Miiat  also  iia.d.rrl  a  siil»im-rU*‘d  lariii-t.  wha  h  sitnulatcs  llir  ai oiisiir  si^naiiin-  <>f  a  siihinannt'.  .tl 
vaMPi  s  tircairf  ihati  an>  |>irvitMis  suhnianni- 
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In  June  1988  the  Navy’s  Board  of  Inspection  and  Survey  conducted  an 
underway  acceptance  sea  trial  of  the  SSN-751  with  a  less  than  fully 
capable  AN/BS\'-1  system.  Its  July  15,  1988,  report  listed  20  deficiencies 
of  such  significance  that  the  ship’s  ability  to  perform  its  mission  was 
degraded.  Most  of  these  deficiencies  related  to  the  AN/BSy-l  combat 
system  and  primarily  existed  because  the  system  upgrade  to  full  per¬ 
formance  capability  had  not  been  installed.  The  Board  recommended 
that  a  retrial  be  conducted  after  the  upgrade  is  installed,  but  a  retrial  is 
not  planned  at  this  time.  As  a  result,  it  is  unknown  whether  the  subma¬ 
rine  will  be  able  to  accomplish  its  missions  and  counter  the  threat.  The 
Navy,  however,  is  confident  that  the  AN'/BS^-l  systems  will  be  opera¬ 
tionally  effective  on  the  basis  of  performance  to  date  of  the  SSN’-751  and 
SSN-752. 


(3qsI;  Total  estimated  program  costs  have  increased  125  percent  since  fiscal 

year  1986  becausf^  of  the  Navy’s  decision  to  buy  more  systems  and 
because  the  operating  and  support  cost  estimate  has  tripled.  In  February 
1986.  the  Navy  estimated  the  AN/BSY-1  operating  and  support  cost  at 
$1.6  billion  for  19  systems,  trainers,  and  spares.  In  November  1988,  the 
Navy  increased  its  requirements  to  24  systems  and  estimated  operating 
and  support  cost  at  $7.4  billion  for  these  systems  and  associated  equip¬ 
ment.  (See  table  II.8.) 


Table  11.8:  AN/BSY-1  Life-Cycle  Cost 

Estimates  (Escalated  Dollars)  Dollars  in  millions 


Quantity 

Feb. 1986 
estimate 

19 

Nov.  1988 
estimate 

24 

Difference 

^5 

Development 

$1,227  7 

$1,2110 

$-16,7 

Production 

2,588  3 " 

3,513  8 

925.5 

Acquisition  cost 

3,816.0 

4>24.8 

908.8 

Operation  and  support 

1,578  1 

7,424,7 

5.846  6 

Life  cycle  cost 

$5,394.1 

$12,149.5 

$6,755.4 

According  to  an  AN,  HSY-1  program  official,  funding  cuts  in  fiscal  year 
1988  and  a  decline  in  program  office  civilian  personnel  costs  caused 
developmc'ut  cost  estimates  to  decline.  Production  costs  increased  due  to 
th(>  addition  of  five  AN,  BSY-1  systems,  six  wide  aixMture  arrays,'  main¬ 
tenance  traiiu'r  spares,  and  modular  screening  and  repair  activity  test 
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Recent  GAO  Reports 


program  sets.  In  addition,  cost  estimates  increased  because  more  current 
data  were  available.  These  increases  were  offset  by  reductions  to  spares 
and  facility  requirements. 

The  substantial  increase  in  the  operating  and  support  cost  is  attributed 
to  ( 1 )  using  a  revised  model  that  changed  some  assumptions  made  in 
developing  the  February  1986  estimate — about  $1.6  billion,  (2)  includ¬ 
ing  additional  operating  expenses  of  about  $1.5  billion,  and  (3)  cor¬ 
recting  the  number  of  system  operating  years  from  133  years  to  613 
years,  for  an  increase  of  about  $2.7  billion. 


Submarine  Combat  System:  Technical  Challenges  Confronting  Navy’s 
Seawolf  AN/BSY-2  Development  (GAO  i.MTEC-89-35,  Mar.  13,  1989). 

Sl'BACS  Problems  May  Adversely  Affect  Navy  Attack  Submarine  Pro¬ 
grams  (GAO/.\.siAD-8(3-l 2,  Kov.  4,  1985). 
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Peacekeeper  Rail 
Garrison 


The  Peacekeeper  Rail  Garrison  concept  emerged  in  1988  as  rK)D’s  highest 
priority  basing  mode  for  intercontinental  ballistic  missiles  (ichms).  Under 
the  concept,  a  force  of  50  Peacekeeper  missiles  will  be  placed  on  25 
trains,  each  carrying  two  missiles.  The  Air  Force  remains  confident  that 
it  can  achieve  a  successful  system  by  integrating  existing  missile  and 
railroad  technology.  System  performance,  however,  will  not  be  demon¬ 
strated  until  the  system  progresses  through  the  developmental  cycle. 

The  Air  f’orce  estimates  that  rail  basing  will  cost  $0.8  billion  (e.scalated 
dollars). 

Whether  the  Rail  Garrison  concept  retains  its  high  priority  status  is 
uncertain — congressional  approval  to  deploy  Peacekeeper  missiles  in 
Rail  Garrison  basing  has  not  been  given  and  the  program's  acquisition 
pace  has  been  slowed.  Also,  the  Air  Force  has  extended  the  Rail  Garri¬ 
son  program’s  initial  and  full  operational  capability  dates  by  5  months, 
to  June  1992  and  June  1994,  respectively,  because  of  budget  con¬ 
straints.  These  dates  could  change  further  based  on  the  pending  decision 
by  the  Congress.  Thus,  the  cost,  schedule,  and  performance  goals  of  the 
program  are  subject  to  change  and  the  following  assessment  of  status 
should  be  viewed  within  that  context. 


]  background  ^  P>'i>^<-'ipal  mission  of  the  Peacekeeper  Rail  Garrison  weapon  system 

is  to  deter  nuclear  and  conventional  attacks  against  the  United  States, 
its  allies,  and  any  nation  whose  security  is  vital  to  U.S.  interests.  The 
weapon  system  is  intended  to  combine  the  capabilities  of  the 
Peacekeeper  mi.ssile,  .such  as  payload,  range,  and  accuracy,  with  the 
survivability  and  flexibility  inherent  in  the  Rail  Garrison  basing 
approach,  pod  believes  that  rail  basing  of  the  Peacekeeper  will  enhance 
tlu'  U.S,  strat('gic  posture  significantly  by  providing  a  more  survivable 
land-based  system. 

The  Peaceki'eper  Rail  Garri.son  basing  system  will  consist  of  a  train  hav¬ 
ing  two  locomotives;  two  missile  launch  cars:  one  launch  control  car:  two 
security,  personnel,  and  support  cars:  one  maintimanee  car;  and  a  fuel 
car.  (Se('  fig.  lll.l.)  The  Air  Forc('  may  add  mon'  rail  cars,  as  required, 
for  o[>erations.  The  train's  external  appearance  will  |•esc'mbl('  commer¬ 
cial  freight  rail  equi[iment  as  much  as  {Kwsible, 
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gure  III.1:  Peacekeeper  Rail  Garrison  Train 


Car  Car  Car 


The  trains  will  be  parked  inside  secure  garrisons  at  the  main  operating 
base  at  F.E.  Warren  Air  Force  Base,  Wyoming,  and  at  yet  to  be  selected 
Air  Force  bases  throughout  the  continental  United  States,  with  up  to 
four  trains  at  each  garrison.  Each  garrison  will  include  train  alert  shel¬ 
ters  for  housing  the  t"ains  and  a  maintenance  area/facility  that  will  pro¬ 
vide  the  capability  to  remove/replace  the  missile  guidance  and  control 
set  and  the  reentry  system.  All  Peacekeeper  missiles  will  be  on  continu¬ 
ous  alert  and  will  move  onto  the  nation’s  railways  only  in  the  event  of 
national  need.  If  necessary,  the  missiles  can  be  rapidly  launched  from 
within  the  train  alert  shelters  while  in  the  garrisons.  Figure  III. 2  shows 
a  typical  Rail  Garri.son  layout. 
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Figure  III.2:  Typical  Rail  Garrison  Layout 


The  program  office  divided  Rail  Garrison  development  into  three  major 
contracts.  The  first  contract,  a  basing  test  and  system  support  contract, 
was  awarded  to  Boeing  Aerospace  Company  in  September  1987.  The 
contract's  purpose  is  to  ( 1 )  design,  develop,  and  fabricate  unique  trans¬ 
portation  and  handling  equipment,  test  facilities,  test  support  equip¬ 
ment,  and  maintenance  car,  (2)  modify  the  train's  locomotive  to  provide 
some  protection  against  certain  threats,  and  (3j  design  the  operational 
garrison.  The  .second  contract  was  awai'ded  to  Westinghouse  Electric 
Corpoi  ation  in  May  1988  to  develop  the  missile  launch  car.  The  third 
contract  was  awarded  to  Rockwell  International  in  May  1988  to  deN  eloj) 
the  launch  control  and  s«'curity  cars,  th('  launch  control  and  communica¬ 
tion  systems,  and  the  train  sc'curity  system. 
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Requirements 


Schedule 


The  President  instructed  dod  on  December  19,  1986,  to  begin  the 
development  of  a  Rail  Garrison  basing  system  for  the  Peacekeeper  mis¬ 
sile.  The  Congress  had  limited  Peacekeeper  missile  deployment  in  Min- 
uteman  silos  to  50  missiles  and  had  instructed  dod  and  the  Air  Force  to 
develop  more  survivable  concepts  for  Peacekeeper  basing.  The  Rail  Gar¬ 
rison  concept  will  enable  the  Air  F'orce  to  deploy  50  Peacekeeper  mis¬ 
siles  on  rail  cars  and  accomplish  survivability  through  dispersal  onto  the 
commei'cial  railroad  network  in  time  of  national  need. 

OSD  and  the  Air  Force  believe  that  Rail  Garrison  will  meet  the  require¬ 
ments  for  additional  warheads  in  a  survivable  basing  mode.  The  require¬ 
ment  for  the  system  was  validated  when  Air  Force  Headquarters 
approved  the  Strategic  Air  Command's  formal  statement  of  operational 
requirements  document,  dated  June  1988. 


On  May  13,  1988,  the  Secretary  of  Defense  approved  the  advancement 
of  the  Peacekeeper  Rail  Garrison  Program  into  full-scale  development. 
The  program  office  completed  its  system  design  review  process,  which 
was  made  to  assure  that  it  and  the  three  contractors  agreed  upon  the 
basic  system  requirements,  in  September  1988.  On  the  basis  of  this 
review,  all  three  contractors  were  authorized  to  proceed  toward  the  pre¬ 
liminary  design  review  pha,se.  This  represents  the  next  key  design  phase 
during  which  the  program  office  plans  to  refine  the  system  design  fur¬ 
ther.  Pi'eliminary  design  reviews  started  in  February  1989  and  ran 
through  June  1989. 

The  initial  operational  capability  and  full  operational  capability  dates 
were  each  extended  by  6  months,  to  June  1992  and  June  1994,  respec¬ 
tively,  to  accommodate  budget  constraints.  The  dates  of  selected  major 
program  milestones,  .scheduled  as  of  February  1989,  are  listed  in  table 
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Table  III.1;  Approved  Program 
Milestones  as  of  February  1989 


Milestone 

Start  of  full-scale  development 
System  design  reviews 
Preliminary  design  reviews 
Critical  des  gn  reviews 
initial  production  decision 
Basing  verification  missile  tests 
Full-rate  production  decision 
Initial  operational  capability 
Full  operational  capability 


Date 

May  1988 
Sept  1988 
Feb  -  June  1989 
Dec  1989 -Mar  1990 
Apr,  1990 

July  1991  -  Mayl992 
Mar  1992 
June  1992 
June  1994 


'Iniiiai  operational  capability  is  defined  as  one  tram  on  alert  with  two  missiles,  plus  one  training  train 
available  to  the  Strategic  An  Command 


I’ftn  iously.  we  reported  that  the  schedule  was  optimistic  and  that  con¬ 
currency — the  overlap  of  developmental  and  production  phases — 
existed  in  the  program.  For  example,  at  the  time  of  the  full-scale  devel¬ 
opment  decision  in  May  1988,  the  program  office  believed  that  achieving 
a  December  1991  initial  operational  capability  date  required  an  ambi¬ 
tious  schedule  to  perform  all  the  activities  to  support  deployment  of 
Peacekeeper  missiles  on  trains.  To  meet  that  challenge,  the  program 
office  developed  an  acquisition  schedule  that  provided  for  the  start  of 
production  2  years  before  development  contracts  were  complete — train 
car  development  contracts  extend  into  mid-1992,  even  though  a  produc¬ 
tion  decision  was  scheduled  for  early  1990.  As  demonstrated  in  other 
Air  Force  acquisition  programs,  unless  concurrency  is  well  planned  and 
controlled,  it  can  cause  cost,  schedule,  and  performance  problems. 

The  program  office  expects  that  the  results  of  developmental  testing  of 
pri'liminai-y  designs  of  indic  idual  subsystems  will  provide  adequate 
infoi  matiou  to  support  an  April  1990  initial  production  decision.  How¬ 
ever.  by  then  the  Air  Force  will  have  completed  only  about  2  years  of 
the  4-year  test  program  planned  at  the  beginning  of  lull-scale  develop¬ 
ment.  .-Xt  that  time,  the  Air  Force  will  not  have  conducted  most  systems' 
integration  U'sting,  all  basing  verification  missile  flight  tests,  and  most 
of  the  operational  t<‘st  and  evaluation  effort.  Program  officials  believe 
tliat  Rail  Harrison's  low  tt-ehnical  risk  combined  with  the  planned 
sequential  testing  and  evaluation  program  represent  a  rea.sonable  risk  in 
ai  hie\  jug  the  initial  o[)erational  capability  date. 

.\s  pre\  lously  discussed.  dat('s  for  initial  and  full  opc'rational  eajiabili- 
lii’s  have  hei'n  extemk'd  by  ('•  months,  but  the  program  milestone's  pre- 
red  mg  I  hese  t wo  dales  have  remained  basically  unchanged. 
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Performance 


Missik'  Accuracy  Restoration 


Missih'  I.aunrh  Frotu  a  Rail  Car 


Additionally,  tla'  fiscal  year  1990  funding  request  was  reduced  from 
about  $2.4  billion  to  about  $  1 .2  billion  due  to  competing  demands  from 
other  Air  Force  programs.  Taken  collectively,  these  issues  make  it 
unclear  how  the  overall  program  schedule  will  be  affected. 


The  Rail  Gar-ison  involves  requirements  not  common  to  silo-based  k  b.m 
systems  such  as  stabilization  and  land  navigation.  However,  the  Air 
f’orce  believes  that  the  Rail  Garrison  option  offers  a  low-risk  program 
that  is  principally  an  integration  effort  taking  advantage  of  existing  (1) 
equipment  and  technology.  (2)  rail  network  infrastructure,  and  (3)  Stra¬ 
tegic  Air  Command  ba,ses  and  icbm  infrastructure,  such  as  nuclear  weap¬ 
ons  storage  area.s  and  strategic  command,  control,  and  communications 
systems. 

The  Rail  Garrison  concept  entered  the  full-scale  development  phase  in 
.May  1988,  and  any  conclusive  assessment  of  its  technical  performance 
must  await  the  results  of  planned  testing.  In  particular,  certain  unique 
operational  effectiveness  characteristics  associated  with  mobility  on  the 
rail  network,  such  as  the  capabilities  to  restore  missile  accuracy  in  a 
specified  time  frame  and  to  launch  from  the  missile  launch  car,  must  be 
fully  evaluated  and  demonstrated  before  the  effectiveness  of  the  opera¬ 
tional  concept  can  be  confirmed.  These  issues  are  discussed  below. 

If  the  weapon  system  is  moved  from  secured  garrisons  onto  the  rail  net- 
woi'k  before  missile  launch,  it  will  be  necessary  to  plot  precisely  each 
train's  new  location  so  that  the  accuracy  required  to  destroy  designated 
targets  can  b('  maintained.  The  Air  Force  has  established  time  frames 
within  which  system  accuracy  must  be  restored.  To  facilitate  accuracy 
restoration,  the  .Air  Force  will  establish  presurveyed  locations  from 
which  the  missiles'  guidance  systems  can  be  recalibrated.  On  the  basis  of 
studies  and  analy.si's  and  initial  rail  tests,  the  Air  Force  is  confident  that 
accuracy  can  be  n'stored  within  the  time  frames  at  the  presurveyed 
launcli  locations.  However,  th('  tests  indicate  that  additional  techniques 
may  tie  required  to  filot  the  trains'  new  locations  within  the  time  frames 
if  missiles  are  launched  from  locations  other  than  tho.se  that  have  ix'cn 
prcsui  veyeci  The  [irogram  offict'  |ilans  to  conduct  a  series  of  tests  dur¬ 
ing  I'tH't  and  to  continue  to  d(‘fine  the  effects  of  movement  on  sys¬ 
tem  ad'uracv  and  to  evaluate  tlie  means  to  restori'  accuracy  from 
an>  \vh<'rc  on  the  rail  network. 

When  analyzing  and  evaluating  t he  captibility  to  launch  a  missile  from  a 
rail  car  and  resume  moliile  operations  afti'r  launch,  the  jirogram  office 
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lias  to  consider  such  factors  as  the  train’s  ability  to  withstand  the 
effects  of  missile  launch  and  subsequent  first-stage  ignition  and  the 
launch  effects  on  commercial  railroad  trackbeds.  The  program  office 
believes  that  18  developmental  flight  tests  of  the  Peacekeeper  silo  pro¬ 
gram'  have  provided  confidence  that  the  pressures,  shock,  heat,  and 
noise  of  first-stage  ignition  will  not  create  difficulties  in  the  Kail  Garri¬ 
son  program.  In  addition,  on  the  basis  of  tests  conducted  during  March 
and  .July  1988  that  used  a  developmental  model  of  the  missile  launch 
car,  the  program  office  concluded  that  the  car.  track,  and  I'oadbed  can 
sustain  launch  loads.  Additional  testing  is  planned  during  fiscal  years 
1989,  1990.  and  1991  to  evaluate,  demonstrate,  and  confirm  the  capabil¬ 
ity  to  launch  from  a  rail  car  either  from  the  train  alert  shelter  or  whik' 
dispersed  on  the  rail  network. 

Kailrt^ad  Interface  To  ensure  the  mobility  nece.ssary  for  survivability,  the  Air  Foret'  must 

be  confident  that  enough  track  to  meet  the  size  requirements  of  the  mis¬ 
sile  train  is  available.  Survivability  also  depends  upon  the  ability  ol'  tlie 
Peacekeeper  train  to  operate  safely  on  the  available  rail  network  in  con¬ 
junction  with  commercial  rail  traffic. 


Preliminary  estimates  identified  about  120, ()()()  miles  of  148,000  miles  of 
main  line  track  .surveyed  that  are  available  for  Rail  Garrison  deploy- 
mt'iit  based  on  its  present  siz('  and  weight  specifications  'I’he  Air  Foret' 
is  further  refining  this  estimate  by  reviewing  track  segments  that  may 
have  restrictions  and  by  surveying  short  line  railroads  and  otlier  con¬ 
necting  st'gments. 

We  refxirted  in  .January  1989  that  the  current  Rail  Garrison  train  cai' 
dimensions  meet  railroad  .standards.  We  also  reported,  however,  tha.t  the 
pott'iuial  h.ir  growth  dot's  exist — particularly  with  rt'spt'ct  to  tlu'  ut'iglit 
ot  the  missile  launch  car — and  that  increases  in  rail  car  diim'iisioiis 
could  I't'duct'  tlu'  amount  of  suitable  track  mileage  a\  ailabl('  for  dt'ploy- 
mt'iil.  Th('  -Air  Foret'  is  cltisely  managing  this  issut'  anti  ht'lit'c  t's  it  will  bt' 
able  to  fiesign  the  system  within  the  railroad  standtirtls. 

'I'ht'  ultimatt'  goal  ftir  intt'rfact'  betwt't'ii  Rail  Gart  ison  and  th('  commer- 
<  ia)  rail  network  is  a  yvstt'in  that  will  ojn'ratt'  unth'r  formal  ayi'ccments 
w  ith  railroatl  companies  anti  that  will  cotniily  not  only  with  railroad 
oj K'rat lonal  policit's  and  practices  but  w  ith  goc  t'rnnu'ut  rt'Ciilal  ions 
imposed  on  tilt'  railroad  intlusliA’.  Tlu'  program  offiee  e\pc(  is  to  finalize 
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t'oimal  a}*reements  wuh  the  railroad  eoinpaiiios  belween  nnd-lbbO  and 
inid-lH91. 


The  Ail'  F()rc(''s  la  eliininary  1988  Selected  Acquisition  Rei)ort  (SAH  )  esti¬ 
mates  Rail  tiarnson  basin'*  program  acquisition  costs  to  be  SP  S  billion  in 
escalated  dollars.  This  <'stiinate  ira  hides  costs  to  develop  and  jirocure 
train  cars  and  otlu-r  basing  hardware,  facility  construction,  land  acquisi¬ 
tion.  and  five  basing  verification  Right  test  mi.ssiles.  This  estimate  is 
8t)()(i  million  less  than  tlu*  $7.4  billion  estimated  in  -January  1988  and  the 
program  office  attributed  the  decrease  to  better  cost  ('stimates.  Table 
III. 2  shows  tlie  program  office's  acquisition  cost  estimate  by  cost 
category. 


Table  III. 2:  Peacekeeper  Rail  Garrison 

Acquisition  Costs  r  -  j  ii  a'eo  l-o  ars  Dollars  lo  bili'Oias 


Cost  category 

Jan.  1988 

April  1989 

Change 

Research  and  cie.elcp'ac-n' 

$2  9 

$2  6 

$-C3 

C'f’oci  ir6r’'!0p.t 

3  6 

35 

-0  '! 

Copsiruct'Oh 

$9 

7 

“0  2 

Total 

$7.4 

$6.8 

$-0.6 

TIu'  (’ongn'ss  approjiriati'd  $1.02  billion  for  the  Rail  Garri.son  basing 
jirogi'am- — $9o  million.  $-3.‘32  million,  and  "  90  million  in  fiscal  years 
1987.  1988.  and  1989.  respectively,  for  research  and  development  In 
authori/.ing  tlu'  fiscal  ymir  1989  re.search  and  development  funds,  tht* 
Congress  stipulated  tluit  authon/aiion  did  not  constitute  a  commitment 
or  exjiress  an  ititeiU  b>  the  Congress  to  provide  funds  to  deploy  any 
i’eacc'keeper  missiles  in  a  Rail  Garrison  basing  mode.  In  addition,  the 
Congress  stipulated  tliat  only  $2-70  million  of  the  $000  million  could  he 
obligated  iH'fori  February  l-o.  1989.  Furthermore,  the  Congress 
roquesled  (he  I’n'sident  to  submit  a  reiiort  to  the  Committrs's  on  .Armed 
ScTv  lees  ami  on  .Niiprojiriations  between  -January  21 .  1989.  and  F(‘bru- 
ary  1  I  on  bov\  funds  for  K  'itM  modm'nizat  ion  w  ould  be  obligated 
I oi'  i  he  remaining  amount  In  Fehi  uar\'  1 989  t  h('  Presidmtt  ach  ised  I  lu- 
(  oiigress  I  ha  I  t  Ik  adininist  rat  ion  was  re\  iewing  \  arious  lcHM  modern  i/a- 
t  ion  opt  ions  and  woiihl  re|,iort  its  findings  to  t  he  ( 'ongress  when  eom- 
pli’i  ed,  haler.  I  he  Presaii'iii  release!  i  all  the  Rail  ( larrison  funding  and 
di’c  ided  io  |•e(ll■p|oy  the  -hi I  I ‘('arekeeper  missiles  current l\  in  silos  to 
t  l  ams.  T  ill-  I ’ri 'SI dr nl .  however,  ret |i lest  d  that  $  1  00  million  of  Rail  ( lar¬ 
i' iso  n  1 1  iiK C  hr  i  r)  .'■ourami  .ed  to  i  hr  small  |i  I'.M  program. 
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The  Air  Force  reduced  its  fiscal  year  1990  Rail  Garrison  request  for 
I'esearch.  development,  and  procurement  funds  from  about  $2.4  billion 
to  about  S 1-2  billion  to  accommodate  needs  in  other  programs.  Accord¬ 
ing  to  program  officials,  the  reduced  amount  for  procurement  has 
resulted  in  Rail  Garri.son  hardware  being  bought  in  fiscal  year  1991 
rather  than  in  fiscal  year  1990.  Only  advanced  procurement  of  materials 
is  {ilanned  in  fiscal  year  1990  to  support  later  production. 


Recihlt  GAO  Reports  ichm  Modernization:  Availability  Problems  and  Flight  Test  Delays  in 

Peacekeeper  Program  (g.\(j  NslAD-89-i()."i.  Mar.  9.  1989). 

iCH.M  .Modernization:  Status  of  the  Peacekeeper  Rail  Garrison  Missile  Sys- 
hyin  ((iAO  .\siAi)-,HtM)4,  Jan.  12,  1989). 

i(  HM  Modernization:  Selected  Funding  Options  for  the  Small  k  h.m  (gao 
NsiAD-ss-nci.  .July  7.  1988). 

I  loi )  Acquisition  Programs:  Status  of  Selected  Systems  f  t ; .At )  .\st A t )-88- 
iOO.  .lune  30,  1988). 

Prociirc'ment:  Delivery  Problems  With  Inertial  Measuremeitt  I’nits  ( < ;ao 
\.si.\i)-,s7-7  iiiR,  Dec.  18.  1987). 

K  !Ui  Modernization:  Status.  Survivable  Basing  Issues,  and  Need  to  Rees- 
tabhsh  a  National  Consensus  ((;ao  \siaI)-8(>-2(hi.  Sept.  19,  1980). 

of  the  Intercontinental  Ballistic  Missile  .Modernization  Program 
((;.\n  NsiAi) 85  7s.  .July  8.  1985). 
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The  Air  Foree  is  developing  the  Advnneed  Taetical  Fighter  (at;  )  to  meet 
its  air  superiority  requirements  in  the  mid-199()s  and  beyond.  The  .atk 
program  is  in  the  demonstration  validaticm  phase,  vvitli  flight  testing  of 
two  competing  prototype-  aircraft  scheduled  to  begin  in  early  1990.  A 
decision  to  begin  full-scale  development  of  the  winning  contractor 
team’s  proposed  design,  including  its  proposed  avionics  suite,  is  sched¬ 
uled  for  December  1990.  The  program  office  estimated  in  May  1989  that 
the  program  acquisition  co.st  will  total  $67.1  billion  in  e.scalated  dollars. 
This  estimate  includes  $13.5  billion  for  research,  development,  test,  and 
evaluation  and  $53,6  billion  for  procurement  of  750  aircraft. 

The  .ATF  development  plan  incorporates  technological  advances  in 
design,  materials,  propulsion,  and  electronics  to  provide  an  advanced 
aircraft  system  superior  to  any  Soviet  systems  currently  postulated  for 
the  future.  The  Air  Force  has  defined  broad  performance  goals,  a  pro¬ 
gram  schedule,  and  a  cost  and  weight  goal  for  the  aircraft.  The  cost  goal 
is  stated  in  terms  of  aircraft  unit  flyaway  cost.  ‘  During  the  demonstra¬ 
tion/validation  phase,  the  Air  Force  intends  to  as,sess  the  benefits  and 
the  likely  costs  of  incorporating  the.se  new  technologies  and  plans  to 
make  the  necessary  trade-off  decisions  to  achieve  the  program’s  cost, 
weight,  and  performance  goals. 

As  of  .January  1989,  about  one-half  of  the  50-month  (October  1986  to 
December  1990)  demonstration /\  alidation  phase  had  been  completed, 
with  some  critical  cost  and  trade-off  decisions  and  system  demonstra¬ 
tions  to  be  completed,  l/ntil  the  completion  of  the  required  cost  and 
trade-off  .studies,  engineering  analyses,  component  tests,  and  prototype 
demonstrations,  the  .vtf’s  design  and  system  specifications  are  subject  to 
change,  and  the  Air  Force  cannot  make  an  accurate  assessment  of  the 
.atf's  performance  capabilities  for  full-.scale  development. 

At  the  direction  of  the  Congress,  the  Xavy  is  evaluating  the  atf  as  a 
possible  replacement  for  the  F-14  fighter  aircraft.  The  .Xavy  will  partici¬ 
pate  in  the  .Xir  Force’s  fidl-scale  development  sourci'  selection  i)rocess 
by  evaluating  proposed  '  agns  of  a  Xavy  variant  to  be  submitted  by 
each  contractor  team. 
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Background 


'rhe  ATF  IS  being  de'  eloped  as  a  follow-on  to  the  F-15  aircraft  in  the  r.ir 
superioriiy  role.  It  is  expected  to  have  new  and  expanck'd  capabilities, 
including  an  ability  to  erui.se  at  supersonic  speeds  ovei‘  long  distances, 
with  greater  maneuverability,  longer  range,  lower  detectability,  and 
improved  reliability  and  maintainability  than  any  existing  fighter 
aircraft. 


The  .vi'K  is  to  be  a  single  seat,  twin-engine  fighter  armed  witii  .\l.M-rJ()A 
Advanced  Medium  Range  Air-to-Air  Missiles.  Al.M-t)  Sidewinder  missiles, 
and  a  20  mm  gun.  It  is  expected  to  be  able  to  fight  in  all  tyjx's  of 
weather,  day  or  night,  over  land  or  sea.  and  at  ranges  greater  than  t  tu' 
current  generation  of  fighters.  Th('  .vi  F  design  concept  includi's  use  of 
stealth  technology,  advanced  materials,  new  engines  capable  of  propel¬ 
ling  the  aircraft  at  supersonic  speeds  without  atU'rburner.  and  an 
advanced  highly  integrated  avionics  system  capable  of  deu'cting.  idi'iiti- 
fying,  and  engaging  the  enemy  at  ranges  beyond  the  pilot's  vision. 


Requirements 


The  xAir  Force  considers  the  .vi'F  to  be  its  highest  priority  tactii  al 
research  and  development  program.  Some  ixip  officials  believe  that  the 
.xtf's  promised  technological  capabilities  are  niH'ded  even  now  to  counti'r 
the  numerical  advantage  and  growing  effectiveness  of  Soc  iet  threat  sys¬ 
tems.  DOP  recognized  Mm  need  for  an  .vi  F  in  No\  ember  IhHl  and  reaf¬ 
firmed  the  need  in  an  October  198b  .Milestone  1  dci  ision  authorizing  the 
Air  Force  to  begin  the  demonstration/validation  phase. 

An  Air  Force  analysis  of  the  threat  indicates  a  need  for  an  air  sujx'i  ior- 
ity  fighter  with  advanced  technologies  and  superior  capabilities  to 
counter  the  exi.sting  numerical  advantage  of  Soviet  and  Warsaw  Fact 
forces  and  the  emergence  of  Soviet  aircraft  with  capabilitii's  etiui\  alent 
to  current  T.S.  fighters.  In  addition.  Air  Force-sponsored  analv  ses  h;uc 
examined  the  need  for  air  superiority  and  alternati\('s  to  achie\ c  it. 
such  as  using  ground-ba.sed  air  defense  systems  and  or  uiigrading 
existing  fighter  aircraft  wit  h  many  of  the  technologies  planned  tor  t  he 
■VI'F.  '1  hese  analyses  not  only  affirmed  tht'  net'd  foi'  an  ad\  anced  air 
superiority  fighter  but  al.so  considered  both  ground-based  and  airlxu  iK' 
systems  essential  and  compk'menttiry  in  the  aii' defense  mission.  They 
show  airborne  fighters  hav('  gretiti'r  mohilit\  and  flexilulity  to  (  (i\ei' 
defensive  gaps  than  ot  her  air  defense  sx  stmns.  and  >  hey  also  augment 
ground-1  last'd  air  dt'fenst'  forces  such  as  t !\e  Fat  riot  and  Hawk  Missile 
Systems.  1  'nlike  relatively  fixed-place  ground  hast'd  deleust's.  airliorne 
fighti'rs  can  Ix'  deplo.ved  ttvor  large  distant cs  in  sliori  perititis  of  tune 
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The  analyses  also  indicate  that  in  a  conflict,  more  enemy  aircraft  would 
be  destroyet!  by  fighters  than  by  gronnd-based  air  defense  systems. 

'fhe  Air  f'orce  also  examined  the  effectiveness  of  modifying  or  enhanc¬ 
ing  versions  of  current  fighter  aircraft  foi-  airborne  air  defense.  The 
n'sulis  show  that  modifying  the  fighters  would  make  them  more  effec- 
li\  e.  but  improvements  would  be  marginal  relative  to  ,\TF  capabilities. 
Also,  the  modified  aircraft's  survivability  would  be  lower  than  the  .\tf's 
thus  requiring  a  greater  number  of  such  fighters  to  ensure  air  superior¬ 
ity  in  the  mid-199()s  and  beyond.  Figure  111,3  shows  an  artist's  concep¬ 
tion  of  how  the  .\TF  would  bi'  u.sed  in  offensive  coitnterair. 


Figure  III. 3:  Artist's  Conception  of  Dominate  ATF  1995  Threat  in  Offensive  Counterair 
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Schedule  Force  revised  the  atf’s  acquisition  plan  in  198(5  in  response  to  a 

recommendation  that  new  major  weapon  systems  using  new  technology 
be  prototyped.'  That  revision  requires  denu-nstration  ot  imototypes  in 
the  demonstration  and  validation  pha.se  prior  to  selecting  the  winning 
design  for  full-scale  development.  Wdiile  the  schedule  for  demonsti  ation 
and  validation  and  for  the  start  oi  full-scale  development  has  basically 
remained  unchanged  since  198(5,  the  i-emainder  of  the  schedule  was 
revised  in  May  1989  to  accommodate  President  Push's  amended  fis(  al 
year  1990  budget.  Table  111.3  compares  the  .vu's  198(1  schedule  with  Mic 
current  May  1989  schedule. 


Table  111.3;  ATF  Schedule 


Event 

1986  schedule 

May  1989  schedule 

Oem onstration, 'validation  decision 

Ocl  1986 

Oct  1986 

First  flight  of  prototypes 

Between  Oct  1989  and  Mar 
1990 

Between  Jan  and  Mar  1990 

Full-scale  development  decision 

Nov  1990  (9  aircraft) 

Dec  1990  (9  aircraft) 

Program  management  review 

Not  included 

Dec  1993 

Production  lot  1  contract  award’ 

Nov  1992  (18  aircraft) 

Jan  1994  (4  aircraft) 

First  flight  of  full-scale  development  aircraft,  start  of 
deveiopi  'lent  test  and  evaluation 

Nov  '1992 

June  1994 

uO/i-rate  initial  production  decision 

Nov  1992 

Dec  1994 

Production  lot  2  contract  award 

Nov  1993  (36  aircraft) 

Jan  1995  (8  to  16  aircraft) 

First  flight  of  full-scale  development  aircraft  with  full  avionics 

June  1994 

June  1995 

program  management  review 

Not  included 

Dec  1995 

Production  lot  3  contract  award 

Nov  1994  (48  aircraft) 

Jan  1996  (32  aircraft) 

Delivery  of  first  production  aircraft 

Dec  1994 

Feb  1996 

S’art  of  IQT&E 

June  1995 

May  1997 

pi'ocram  management  review 

Not  included 

Dec  1 996 

pr.oo.ijrlion  lot  4  oontr,act  award 

Nov  1995  (72  aircraft) 

Jan  1997  (48  aircr-.ift  1 

Hiu'-,  rate  prodi.iction  decision 

Nov  1995 

Dec  1997 

ir  t-.j  orjorntional  capability 

Fiscal  year  1996 

To  bo  determined 

Completed 

'he  .jircratt  -.eiii  be  dedicated  to  Initial  Operational  teat  and  t  .ai  lat  or 
initial  Operational  Test  and  Evaluation 


Month 

change 


.Although  both  .schi'diiles  provide  for  concurrent  dev eloinnent  atid  pro¬ 
duction.  the  .May  1989  scht'dulc  n'duces  tht'  program's  risk  asso(  i;itr(t 
with  concurn'ncy.  Fori'xamplc.  tht'  May  1989  schedule  reduces  ihc 
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number  of  airci'aft  committed  to  production  before  the  start  of  full-scale 
flight  testing  and  before  the  llight  testing  of  an  aircraft  with  a  full  avi¬ 
onics  suite  and  postpones  the  production  commitment  allowing  addi¬ 
tional  time  to  develop  and  prove  the  more  technically  risky  avionics. 

If  the  198(1  schedule  had  been  followed,  both  the  contract  award  for  the 
first  production  lot  of  18  aircraft  and  the  start  of  the  full-scale  develop¬ 
ment  flight  test  program  would  have  occurred  in  November  1992.  lender 
the  May  1989  schedule,  the  first  production  lot  will  be  awarded  5 
months  before  the  start  of  flight  testing,  but  only  four  aircraft,  not  18, 
will  be  committed  to  production. 

Both  schedules  provide  for  the  award  of  the  first  and  second  production 
lots  before  an  aircraft  with  a  full  avionics  suite  is  flight  tested,  but  the 
May  1989  schedule  contains  fewer  aircraft.  The  1986  schedule  provides 
for  a  total  of  54  aircraft  in  the  first  two  lots,  while  the  May  1989  sched¬ 
ule  has  a  total  of  12  to  2U  aircraft  in  these  lots,  a  reduction  of  34  to  42 
aircraft.  Consequently,  the  current  schedule  lowers  the  risk  associated 
with  concurrency  by  reducing  the  number  of  early  production  aircraft. 
Furthermore,  the  May  1989  .schedule  delays  the  start  of  production  by 
14  months,  from  November  1992  to  .January  1994,  allowing  additional 
tinu'  to  develop  and  prove  the  avionics. 


Pcflonnancc  pt'rformancc  characteristics  are  stated  as  goals.  Specific  cliaracteris- 

tics  and  performance  thresholds  will  bo  established  at  the  end  of  the 
demonstration  and  validation  phase  when  the  system  specification  for 
full-scale  development  is  written. 

Two  competing  contractor  teams  are  each  fabricating  two  prototype  air¬ 
craft  and  two  competing  engine  contractors  are  each  fabricating  and 
tt'sting  {)rototyp(' (‘ugines.  Fach  aii'ca'aft  contractor  team  will  flight  test 
both  cngiin-s. 

Through  .lanuary  1989,  only  computer  modeling  and  component  and 
sub-scale  model  wind  tunnel  testing  had  been  performed  on  the  .\tf  air¬ 
frame'.  The  flying  prototyiH's  will  be  the  initial  test  resource  for  de'inon- 
st rating  the'  ac'rodynamic  feerformance,  flying  and  handling  qualities, 
siipe'isonic  cruise  spee'd.  and  engine’  e'eempatibility  with  the-  airframe'. 
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Through  January  1989,  the  engine  contractors  had  tested  engine  compo¬ 
nents  and  full-scale  engines  at  simulated  sea  level  and  altit\ide  condi¬ 
tions.  Both  engine  designs  require  over  1.0(10  hours  of  ground  testing 
before  the  engines  are  Bight  tested  in  the  prototype  aircraft. 

The  two  aircraft  contractor  teams  also  are  building  avionics  ground  pro¬ 
totypes  and  flying  avionics  test  beds  that  will  be  the  primary  rt'sourres 
to  test  the  avionics  functions  during  the  demonstration  and  validation 
phase.  The  avionics  ground  prototypes  are  to  demonstratt'  the  system 
architecture,  system  software,  integration  of  functions,  modular  jtackag- 
ing,  cooling  and  built-in  testing  and  diagnostics  of  each  contra.ctor's 
design  through  a  series  of  demonstrations  scheduled  to  end  abo\it  mid- 
1990.  The  Hying  test  beds  are  to  confirm  these  ground  demonstrations 
and  to  test  the  avionics  .seasors  and  apertures  (e.g..  llu'  radar,  infrartai 
search,  and  track  set  and  electronic  countermeasures)  further.  Only  lim¬ 
ited  avionics  will  be  available  for  testing  in  the  prototype  aircrtift. 


As  of  May  1989  the  program's  total  cost  was  estimated  at  $07.1  billion 
(escalated  dollars).  This  estimate  includes  $3.3  billion  for  earl\’  det'elop- 
ment  (including  the  concept  exploration  pha.se  and  the  demonstration 
and  validation  pha.se).  $10.2  billion  for  full-scale  development,  and 
$53. 0  billion  for  procurement.  The  estimate  for  early  development 
should  remain  stable  becau.se  the  demonstration  and  validation  is  cov¬ 
ered  by  fixed-price  contracts,  whereas  the  estimates  for  full-scale  de\  el- 
opment  and  procurement  could  change  because  contracts  have  i\ot  been 
issued. 

The  c(ist  estimates  for  full-scale  development  and  production  wi're  con¬ 
structed  using  the  analogous  and  parametric  estimating  methodologies. 
As  actual  co.st  and  engineering  data  become  available  from  ja-oducing 
the  ju'ototype  articles  and  the  configuration  becomes  dc'fined.  the  .\ir 
Force  anticipates  an  estimate  with  a  gn'ater  level  of  confidence  w  ill 
become  available. 

The  Air  Force  is  using  a  unit  flyaway  cost  goal  to  maintain  cost  disci¬ 
pline  in  the  program.  The  goal  is  $35  million,  stated  in  fiscal  \  <'ar  1.98.5 
dollars,  and  is  being  usc'd  as  a  benchmark  to  measun'  the  laohahlc  ju'o- 
duction  costs  of  various  design  alB'rnatives.  .\chi('ving  tlu'  desired  ai  i 
Iicrformancc  cai)abiliti('s  while  remaining  within  the  unit  flya\\a\  cosi 
goal  ami  tlie  total  (vstirnaK'd  cost  of  $97. !  billion  ( ('scal.itcd  dollai  '- 1  will 
b('  a  challengt'  for  the  .Air  Force  and  the  contractors  hecaiise  ol  I  la-  l  isks 
associated  with  technological  advance. 
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i^rcc'nt  G  AORepoi  ts  Aiix  ral't  Development:  The  Advanced  Tactical  Fighter's  Costs,  Schedule, 

and  Performance  Goals  (gap  nsiad-ss-TI),  Jan.  13,  1988). 

non  A(  q ! li.sirion:  Case  Study  of  the  Air  Force  Advanced  Tactical  Fighter 
Program  (gao  \si.\I)8(;-4.')S-12,  Aug.  25,  198(5). 
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The  Sensor  Fuzed  Weapon  (skw)  is  a  cluster-type  \veai)on  to  provide  a 
multiple  kill  per  aircraft  pass  capability  dining  da> .  night,  and  all 
weather  conditions.  The  Air  Force  is  developing  it  to  attack  formations 
of  enemy  armored  vehicles. 

In  November  1985  the  Air  Force  awarded  a  fixi'd-price  incentive  fee 
contract  for  full-scale  development  to  Textron  Defense  Systems. 

Because  of  cost  and  schedule  problems,  the  Air  Force  restructured  the 
SKW  program  in  .lime  198(i  and  established  a  cost  and  schedule  baseline. 
Since  the  restructuring,  the  schedule  for  completing  major  milestones 
has  slipped  and  the  Air  Force  is  restructuring  the  program  again.  Total 
acciuisition  costs  are  estimated  at  S3. 2  billion  (escalated  dollars)  for 
19.900  units,  but  this  estimate  will  liki'ly  incri'ase  when  the  restructur¬ 
ing  is  complete. 

At  the  completion  of  our  field  work  in  .luni'  198ib  the  i)rogr;un  manager 
rtited  the  sow’s  progrc'ss  towttrd  mei'ting  technictd  performanct'  and  cost 
ba.selines  as  "yellow"  bectut.se  of  rejteated  test  lailuri's.  technical  prob- 
It'ms.  tind  schc'dule  deht.vs.  The  itrogram  mamigt'r  also  nited  the  sched- 
ul(‘  its  "red"  or  uniichitwabk'  because  techniciil  probkans  hitd  slowed 
deli\ cry  of  test  hardware,  tt'sl  faihirt's  hitd  dela\\'d  itpprovitl  of  the  sys¬ 
tem  design,  itnd  the  contractor  was  o\  er  budget  and  tn-hind  schedule. 
-Mso.  in  April  1989,  th(‘  .Air  Force  notified  the  contriictor  thiit  it  would 
considt'r  terminating  lli(‘  contfitet  tinless  th('  conti'itctor  provided  a  plan 
for  corrc'cting  the  problems. 

.\ir  Force  officials  said  thitt  tests  conducted  after  tht'  compk'tion  ol Our 
field  work  hitd  Ikhmi  successful  itnd  that  the  conti  itt  tor  had  provided  an 
itccejttiible  plan  for  addressing  the  probkans.  Tht'  .\ir  Foret'  stated  that 
these  c'vents  provick*  confidenct'  that  the  major  tt'chnical  and  manage¬ 
ment  issues  itre  now  iindt'r  control.  Cost  itnd  scbedtik'  it.s.M'.s.sments  will 
not  chitnge.  however,  until  the  progritm  restructuring  is  complete  and  a 
rt'vist  tl  itcuuisiiion  progntm  ba.sc'iint'  is  ititproved. 


Tht' s;  w  will  ctmsist  of  it  iitcticitl  munitions  tlispcnser  contitining  10  sub¬ 
munitions.  Fitch  submunitittn  will  contain  ftttir  indi\  idtutl  witrheatis,  or 
"skeets." 
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The  delivery  aircraft  will  launch  the  dispenser  upon  reaching  the  target 
area.  At  a  preset  time  or  altitude,  the  dispenser  will  release  the  sub¬ 
munition  launcher'^  Parachutes  will  deploy  from  the  submunition 
launchers  to  stabilize  their  descent.  At  a  predetermined  distance  from 
the  ground,  rocket  motors  will  fire  to  elevate  and  spin  the  submunition 
to  dispense  the  sheets.  Once  released,  an  infrared  sensor  in  each  of  the 
w  arheads  will  scan  the  target  area.  When  the  sensor  detects  the  heat  of 
a  \  ehicle,  the  sheet  is  to  fire  an  armor-piercing  penetrator  into  the  tar¬ 
get.  Figure  III. 4  is  an  illustration  of  the  SFW  and  its  operational  .sequence. 


Figure  111.4-  SFW  Deployment  Events 
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The  si-u  is  to  t)(>  comitaliltle  with  several  aircraft,  including  the  F-15F, 
i'dh.  .\-7.  A-10.  l5-o2,  F-1 1 1,  and  several  allied  ntitions'  aircraft,  it  will 
not  replace  any  existing  weapon  system. 
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KcHluiren'lcntS  established  the  requirement  for  such  a  weapon  in  the  late 

1970s.  A  1978  Air  Force  general  operational  requirement  for  wide  area 
anti-armor  munitions  and  a  “U.S.  Air  Force  Mission  Element  Need  Stati 
menl."  dated  September  14.  1979.  include  the  requirement  for  the  si  w. 

In  May  1987  the  Air  Force  Center  for  Studies  and  Analyses  prepared  an 
analxnis  to  determine  whether  the  SFW  was  a  cost-effective  weapon  lor 
attacking  second  ech'don  enemy  armored  formations.  The  Center  con 
eluded  that  the  SFW  would  be  considerably  more  effecti\'e  against  onoin;. 
armor  formations  than  other  alternatives- — the  Maverick  missile.  Conv 
bim.'d  Effects  Munition,  and  30-mm  gun. 

In  Ma\-  1989  the  Air  Force  approved  a  system  operational  requirements 
document  for  the  SFW.  It  amplifies  and  refines  the  basic  requirements 
document  and  explains  how  the  proposed  system  will  be  operatt'd. 


Sclu'dule  Since  the  development  program  baseline  was  established  in  June  198(1. 

the  schedule  for  completing  major  milestones  has  slipped.  Table  III. 4 
competres  the  latest  approved  schedule  and  the  program  manager's  cur 
rent  estimate.  The  program  manager's  current  schedule  estimtite  has  not 
been  tipproved  by  all  levels  within  the  Air  Force  and  iX)D. 


Table  III. 4;  SFW  Schedule  Changes 


Approved 

Current 

program 

program 

Schedule 

estimate 

estimate 

delay 

Milestone 

(June  1986) 

(Aug.  1989) 

(months) 

Full  scale  development  contract  award 

Nov  1985 

Nov  1985 

Critical  design  review 

July  1987 

Aug  1989 

Jo 

Begin  government  development  tests 

Mar  1988 

Dec  1988 

9 

initial  production  decision 

Nov  1988 

Aug  1991 

Production  contract  award 

Dec  1988 

Dec  1991 

cn 

First  d.'.|,  ,ery  to  inventory 

July  1990 

Dec  1993 

.1’ 

The  s(  h(*dule  delays  were  caused  by  the  nonavailability'  of  dc\  ('loomoni 
tc.st  and  evaluation  hardware,  design  changes,  and  ti'st  failures.  Th(>s(' 
factors  d(‘lay('d  <  <>mpletion  of  the  critical  design  revii'W.'  which  is  cm 
cial  to  eomi)letion  of  subsequent  milestones,  t\v  ovc'r  '2  years. 
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Because  of  continuing  test  failures  and  missed  milestones,  the  Air  Force 
contracting  officer  notified  Textron  in  April  1989  that  development  jier- 
formance  was  not  satisfactory  and  that  the  Air  Force  would  considej- 
terminating  the  contract  for  default  if  the  situation  were  not  remi'died 
within  60  days.  The  contracting  offici-r's  letter  cited  consistent  test  fail¬ 
ures  and  consistently  underachieved  schedules  as  reasons  for  the  Air 
Force's  concerns.  According  to  the  letter,  nine  consecutive  test  failures 
had  occurred  since  October  1988.  The  schedule  for  completing  the  criti¬ 
cal  design  review  had  changed  throe  times.  The  critical  design  re\  iew 
was  held  in  April  1988  but  was  not  considered  complete  because  con¬ 
tractor  tests  of  multiple  submunitions  against  multiple  targets  had  not 
been  successful.  x\lso,  according  to  the  contracting  officer's  letter,  liard- 
ware  deliveries  and  test  schedules  had  slipped  se\  eral  times  ;ind  were  in 
danger  of  slipping  again  due  to  frequent  test  failures. 

The  Air  Force  did  not  accept  Textron's  initial  respons('  to  the  con¬ 
tracting  officer's  letter  because  it  did  not  provide  ;»  comprehensi\ c  [)lan 
of  actions,  initiatives,  and  commitments  needl'd  to  put  the  program  back 
on  track.  On  ,Iune  9.  1989,  Textron  submitted  ;t  revised  pittn  of  ac>  ion  to 
address  the  problems,  and  the  Air  Force  accepted  the  revised  itian  on 
•June  19.  1989.  At  completiim  of  our  work  in  -June  1989,  thi'  Air  Forte 
and  Textron  were  continuing  negotiations  to  ri'baselino  thi'  cont  rai  l . 

PertormanCC  Contractor  subsystem  tests  have  revealed  a  number  of  technical  prob¬ 

lems  and  the  first  two  Air  Force  di'velopment  tests  failed.  Beiause  of 
the.se  ttnresolved  problems,  at  the  completion  of  our  work  in  .hine  litSh. 
the  program  manager  rated  the  SFw's  technit  al  perfoi  mance  as  ‘h  el 
low.  "  However,  preliminary  reports  iirovided  by  the  Air  Force  showed 
that  tests  conducted  after  our  field  work  was  completed  were 
successful. 

Multijili'  submunitions  drop  tests  conducted  during  1988  showed  t  liat 
the  di'tonation  of  one  of  the  SFW  warheads  could  cause  the  premature 
detonation  of  other  nearby  warheads,  a  phenomena  known  as  '  sMtiiia- 
thetic  firing."  Textron  made  design  chtmges  to  correct  the  problem  and 
conducted  additional  tests  using  single  warheads  that  were  successful 
Howevi'r.  a  multiple  submunition  ti'st  in  Februtiry  198!)  showed  that  the 
(irobli'm  was  not  resolved.  In  that  test.  9  submunitions  containing  a  total 
of  19  wtirheads  wi'ri’  dropped  from  ti  cable  m  a  spi'cially  iirepare  !  tc'^t 
area,  but  only  one  warlietid  hit  ;i  targi't. 


I’aKf  ti  t 
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'i'he  Air  Forer  i'urnn'd  :i  t('ani  consisting  of  both  government  and  intius- 
iry  i'('i)resenian\ es  to  eomliiet  an  independent  teehnietd  revi(‘u  and 
determine  t!ie  ctiusi'  of  tlie  February  1989  test  failurt'.  The  teatn  ron- 
eluded  thai  llie  iik('l\’  cause  of  fht'  failure  was  the  over  sensitivity  of  thi' 
V'  arheads'  infrared  sensors  and  the  processor  circtiit.  The  staisors' 
processing  logic  likidy  reacted  to  extraneous  signals  from  such  things  as 
debris  and  the  <'xpl(tsion  <d'orh('r  warheads,  treating  tlavst'  as  plansifde 
targets.  The  contractor  changed  the  sensor's  sensitivit\-  and  made  a 
re))e;it  test  in  .Iul\'  1989.  During  the  test,  three  submuititions.  eacli  con¬ 
taining  four  projectik's,  were  droitped  from  a  cable  .'kHI  feet  above  the 
ground.  H;ich  of  the  12  jirojectiles  detonated  and  8  hit  ttirgets  .\  predimi- 
nar\'  rt'itort  providtsi  by  the  Air  h'orce  considered  this  to  be  a  successful 
test . 

The  first  two  dt'velopmt'nt  tests  conducted  by  the  Air  Force  wert'  also 
unsucct'ssful.  The.se  tests  were  intended  to  demonstrate  proiter  separa¬ 
tion  of  the  tticlical  munitions  disjten.ser  from  tht*  airci’aft  and  the  relea.se 
(d'  inert  sulimunit ions  from  the  dispenser.  During  the  first  flight  test, 
only  -o  of  the  19  sobmunitions  dt'ployed  parachutes  bectuise  an  engineer¬ 
ing  eri-or  had  caused  nt'cded  circuits  to  be  cut.  This  problem  was  identi¬ 
fied  and  corrected;  howt'ver.  during  the  second  test  none  of  the 
submunitions  were  ejc'cted  from  the  dispenser  because  of  a  cracked  com- 
jxiuent  in  t lie  ('jcH  tion  electronics. 

.According  to  iireliminary  Air  Force  test  reports,  submunitions  were  suc- 
c(>ssfull\’  ('Jt'ctcd  in  two  deNcloiiment  tests  conducted  in  .hily  1!)89  after 
our  re\'iew.  In  both  li'sts,  all  19  submunitions  were  ejneled  and  all 
[);u'ac!iul('s  ueploN  t'd  itfoiierly.  The  first  flight  test  of  a  complete  srw  , 
with  li\('  submunitions.  is  scheduled  for  Febru;u'\'  1999, 


^  y  I  1  he  si'  w  s  ( ‘St !  n  la  I  ed  t  ol  a  i  ac(ju  i.sit  ion  cost  hi  as  i ucreasi 'd  b\  .ssu.  *  m  1 1 1  ii  m 

since  the  .liiiie  1 989  baseline  cost  estinuitc  was  cstablisiied.  primanl\' 
because  t  h<'  number  of  unit s  to  be  procuri'd  increased  from  1  l.i !S4  lo 
1 9.9(  19.  Fst i mated  unit  cost  has  decreasi'd  from  'S  1 7  1 .999  to  s  1  9 1 ,099 
Talile  in..l  shows  the  changes  in  t he  cost  estimate. 
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Table  111.5:  SFW  Acquisition  Costs 


Rt'ct'iit  (tAO  Report 


Dollars  in  millions 

June  1986 

Feb.  1988 

Feb.  1989 

Item 

estimate 

estimate 

estimate 

De-.  eiopmcnt 

$128 

$154 

$180 

Procurement 

2.278 

3  059 

3031 

Total 

$2,406 

$3,213 

$3,211 

Quantities  {Ihousa.nds.ia 

14.084 

19  978 

19900 

Se.i'it.-e'gr’t  tes;  -veapons  '.xere  e»ci'.jaed  irom  the  cut'eni  acy.]'S  ti'..n  ctiiaiv 


'Hie  decrease  from  -Sd.'dld  million  to  S;3,21 1  million  was  due  priniitrily  to 
a  chaiige  in  estimated  intlation  rates. 

'fhe  cnri'ent  cost  estimate  does  not  rellect  reet'nt  test  failures  and  delavs 
in  the  program.  The  Air  Force  plans  to  update  its  itrogi'am  cost  estimate 
in  September  1989.  and  the  schedule  delays  and  additional  testing  being 
considered  for  the  restructured  program  will  most  likely  inci’ease  csti- 
niiited  development  and  procurement  costs. 


lx  ill  Acquisition  ITograms:  Stattis  of  Selected  Systems  ( ( i  A(  i  \si  a  P-S8- 
1()U,  .June  80,  1988) 


MO 
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Navstar  Global 
Positioning  System 
l^ser  Equipment 


I5a('k^t'()iind 


'riu-  Navstar  (il()l)al  Positioning  Systc'in  (lii’s)  is  a  sftau'-basod  radio  navi¬ 
gation  systtMU  dt'sigiK'd  to  t)ro\  idi'  precise,  eontiniions.  all-weather,  eorn- 
nion  g(‘<»graphieal  coordinate  s\'siem.  W(»rld  positioning  na\  igation  data, 
together  witli  time  and  \eloeity  inrormation.  for  a  ninltip'lieity  (»f  mili¬ 
tary  a)id  civil  users  'I'he  nsi'f  c'(ini})ment  sc'gment  .  onsisL,  >.f  ...k- 
I  luu.i'.v  1.  fv.i;  channel,  and  two  diffenmt  five-channel  radio  rc'ceiver  sets 
that  will  he  d('i>io\'ed  on  apiiroximately  '2t)lt  t N  ju's  of  airci'aft .  land  velii- 
ck's.  snrfato  shii^s.  and  s\ihmarin('s. 

'I'he  us('r  etinij)ment  accinisition  has  hi'cn  in  tiu'  low-rate  initial  produc¬ 
tion  phase  sinc(>  .hine  IPHti.  The  ]>rogram  has  expei'ieiued  di'lays  in 
o!>erational  testingof  low-rate  production  sets,  resulting  in  a  lo-month 
post  poneiiK'nt  of  tlu'  full-rate  fa’oduction  (h'cision.  from  .March  l!)8h  to 
■  liinr  l!)hl).  'I'he  opc'cationtil  testing  of  the  low-rate  i)roduction  sets  in 
support  of  the  upcoming  full-rat('  production  decision  was  sclK'duled  for 
tlu'  third  and  fourth  qimrters  of  fisctil  yetir  l!)8i).  This  testing  was  to 
include  evaluttting  wlu'ther  (.ns  ojx'rationa!  effect ivenc'ss  or  suitability 
|)i-oolems  identified  during  previous  oi)erational  testing  were  corrected. 

Ill’s  testing  will  he  limited  to  only  10  (ahout  a  percent)  of  the  military 
platforms  pianiK’d  to  reccuve  the  equipment.  .Air  Force  officials  stated 
that  while  the  numher  of  test  platforms  is  limited,  tidditional  data  from 
other  o[»eration<il  tests  for  other  modifications  involving  til’s  user  equip¬ 
ment  will  be  used  and  the  combined  testing  data  will  cover  90  percent  of 
the  Interfaces  betweeit  til’s  user  equipment  and  ttther  navigatittnal  and 
wt';i[xm  s\  stems. 

In  the  Dt'cembei  1988  sak.  the  .\ir  Fttrce  estim;itetl  ttital  pnigrtim  costs 
for  user  etiuipmeut  ;it  $4.1  billittn  (escalated  tltilhtrs)  fttr  ;iht)UT  2u.o()0 
sets.  However,  thes.Mt  untlerstates  Nttvy  ;uid  Marine  (’ttrps  requirements 
ftir  til’s  user  equipment  by  ;ihout  4.000  units,  which  resulted  in  under- 
statetl  {trociiremt  nl  costs  ranging  from  aht)ut  $2i)0  tt>$400  millit)n. 


Cl’S  consists  of  (  1  )  a  sjttice  segment,  which  when  full\'  opertit it)n;il  will 
consist  t)f  21  s;it('llites  ( plus  'i  more  ta'hiting  siitellite  sptires)  in  0  orbital 
|)l;ines  tibont  1 0.900  n;uit ic:il  miles  tibove  the  ('art h,  (  2 )  ;i  grountl  control 
segment  consisting  t)f  ;i  miisttu'  ctmirol  sitititm,  three  grtmnd  itntenmt 
still  ions,  iind  five  monitoring  stilt  it  ms,  lociited  in  viu'ious  piirls  ol' t  he 
wtirltl.  lo  mainti'in  control  iutti  iiccuriicy  of  the  spiict'ctiift .  iind  (8  )  it  user 
ctiuipment  segment,  which  incliides  four  types  of  riidio  receu'crs  to  ctm- 
M'ft  siitellite  siguiils  into  iiin  igiition,  time,  iind  position  inforniiition  thiit 
ihe  host  M'hicle  c;ui  thi'u  convert  initi  wt'iipon  tleli\('ry  inforniiit itm.  The 
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Figure  II!. 5:  GPS  User  Equipment  Family 


four  t\  [)(‘s  of  receivers  are  (  1  )  ii\  e-eliaiin('!  .sets  lor  liif^li  ixaiorniaiiee 
airerat'i .  ( 2 )  Civt'-eiiaimel  sets  for  ships  and  siihmarines.  ( d  1 1  u o-ehannel 
sets  for  im'diuin  perfornianee  aircraft  (e.g,,  lielicoiiters  i.  and  (4)  t(ie 
Manpaek.' Vt'hienlar  set  for  hand-held  and  vehiek'  applications.  (See  fi^. 
III.").) 


GPS  USER  EQUiPMEOT  FAMILY 


Receiver-Ship 

5-Channel 


Receiver -Ma«ipack 
1  Channel 


Receiver-Aircraft 

2-Channel 


_  Antenna  and  Electronics 

Receiver-Aircraft  Used  Mainly  With  S-Channel  Sets 
1  Small  Antenna 


2  Smaller  Antenna  Electronics 

3  Large  Antenna 

4  Large  Antenna  Electronics 


(ii’S  is  a  , joint  Air  Foret*.  Ainiy,  ana  .Navy  program,  witli  Il\e  .Air  Force 
designated  a.s  the  execiitive  service.  The  space  st'gnient  is  euri'c'iUly  in 
fiill-r;ite  (troduetion.  Tht*  control  systt'in  has  been  installed  iind  is  In'ing 
[trepari'd  for  turnover  toSptiet*  ('ommtind. 


R(“(juir(‘nt('nts 


In  Octolx'r  iiltiT  the  Deputy  St'cn'fary  of  Defense  asked  the  .loinl  ('hi<'fs 
of  Staff  to  review  all  navigation  systems  in  use  or  being  dt'veloiH'd  and 
to  reettmmt'nd  the  most  eost-t'ffeetivt*  combination  of  systems.  The 
resulting  study  identilu'd  a  need  for  worldwitk*  eovc-rtige,  n'dundtiney, 
insIatitaiK'ons  resjions**.  eont innous  availability.  ;md  tihility  to  resist 
enemy  eounlermeastires.  It  in<-lnd('d  aeenracy  r('(juirem('nts  for  en  routt* 


!*««<■  )»S 
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Schedule  Changes 
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and  objcrtivi'  area  navigation  in  thriH'  dinu'nsions  ( longitude,  latitude, 
and  altitude)  for  close  air  support,  helicoiiter  assault,  mapping,  elec¬ 
tronic  warfare,  and  bombing  missions,  Tlu'  study  found  no  .system  or 
combination  of  .systems  available  in  tlu'  1970  to  ISIHO  jieriod  to  meet  the 
n'ijuirements.  and  it  stae-d  li.at  satellite  systems  ajipi'ared  to  have  the' 
most  promise  of  [iroviding  continuous,  worldwidi'  navigational 
accuracy. 

I'AS'ii  before  the  study,  tlu'  Na\  >  and  the  .\ir  Foi’i-e  wci'e  developing  sep- 
arati'  sap'llite  navigation  systems.  Follewing  a  memorandum  issued  liv 
the  Deputy  Secretary  of  Did'ense  on  .\pril  17.  1!)7.’>.  the  separ;it<'  efforts 
wi're  combined.  The  memorandtim  designated  tlu'  .Xir  Force  as  the  e.\ec- 
utive  .serv  i/  <'  |,)  pri-pan  i>lans  for  a  satellitt’  navigation  system  incorpo¬ 
rating  a.sp'ects  of  tbi'  service's"  separtite  systt'ins. 

rh('  l)('puty  Si'cretary  of  Defense'  ap])rove'd  a  systi'in  conce  pt  for  deve'l- 
opment,  de'sigr.ate'd  the  Navstar  (rlobtil  I’ositioning  Syste'm.  on  Dece'inlie'r 
22,  1973, 


The'  (it’s  user  equipment  acquisition  enteied  the'  conce'pt  validation  pha.se 
in  1973,  full-scale  de'velopment  in  1979.  and  1(Av-i  ate' initial  jiroduction 
in  June  198().  Since  we'  la.st  r('i)e)rted  ein  this  system  in  .April  1987,  the' 
fitll-rate  preielue  tiem  decisiem  date  has  slippe'd  lo  memths,  from  Mare  h 
1989  te)  June  1990.  In  addition,  the  planne'el  e  eimpletion  date  eif  opera- 
tieinal  fie'ld  testing  eif  the  use'r  e'quijiment  has  slippe'd  tibemt  2  memths. 
Table'  lll.b  e-emipare's  the'  Air  Feirce’s  Dee'cmber  1981)  sclu'dule  with  its 
curre'iit  jireigram  sche'dule  for  upcoming  majeir  events. 


Dec.  1986 

Dec. 1988 

Months 

Event 

estimate 

estimate 

delayed 

Prodejction  satellite  launched 

Oct  1988 

Feb  1989 

4 

Operational  lield  testing  completed 

Jun  1989 

Aug  1989 

2 

Final  operational  test  report 

Apr  1990 

f  iiil  rate  production  decision 

Oar  1989 

Jun  1990 

15 

GPS  full/  operational 

f/ar  1991 

ivDr  1993 

24 

The'  se  lu'diile'd  comtile'tion  of  ope'fatiemal  te'sting  slipjM'd  be'cause'  of  (  1  ) 
late-  ele'live'rie's  eef  low-rate'  jirodue  tion  user  I'qiiipme'nt  sets  by  the'  e  em- 
Irae  leer  and  (2)  eie'lays  in  laune/hing  the'  first  iirodue  tiem  satellite'  Heilh 
the'  leiw-rate*  {ireieliie-tiem  ri'ceive'rs  anei  erne'  produetion  sate'llite'  are 
ne'e'de'el  tee  ae  e-omplisti  the' ope'i  at ional  testing  pre.gi  am.  The  full  rate' 
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prodiK'lion  decision  was  revised  to  aeeoinmodate  ehang('s  in  tlie  testing 
sehedvde, 

Aeeordinjt  to  a  joint  proj'rain  office  contract  olYiciai,  t!u'  delay  in  deliv¬ 
ering  the  low-rate  production  receivers  occurrc'd  because  the  contractor 
experienc('d  start -no  and  i)roducibility  problems.  The  otficial  stated  that 
the  slart-up  problems  were  consi.stent  with  problems  oft(>n  encount('red 
when  a  new  production  facility  is  first  placed  in  opc'ration  and  that  the 
producibility  problems  included  difficulties  in  assembling  circuit  boards. 
The  official  also  .stated  that  the  |)rogram  office  expects  the  lontractor  to 
overconu'  these  problems  with  no  adversf'  impact  on  the  curnmt  full- 
rat('  production  decision  date. 

Tb.('  first  producti'.'P.  satel'ite  was  successfully  launched,  using  a  Delta  II 
expendable  launch  vehicle,  on  February  14.  1989.  The  4-month  post¬ 
ponement,  from  October  1988  to  f’ebruai'y  1989,  was  attributt'd  to 
delays  in  getting  the  Delta  II  ready  for  the  launch. 

I -nder  the  current  test  plan,  operational  testing  will  cover  about  a  5- 
month  period,  from  .July  through  November  1989.  Analysis  and  interim 
report  preparation  will  take  up  to  90  days,  and  final  reporting  for  a  full- 
rate  production  decision  will  take  another  OO  days.  Program  officials 
('Xpect  the  final  test  report  to  be  submitted  as  cui'rently  scheduled  on 
.April  15.  1990.  dod  requires  that  a  final  test  report  be  submitted  45  days 
Ix'fore  the  Defense  Acquisition  Board  meets. 

Program  testing  officials  .stated  that  they  are  confident  that  they  will  be 
abU'  to  accomplish  the  remaining  development  and  operational  testing 
and  deliver  the  final  test  report  in  rime  for  the  .June  1990  full-rate  pro¬ 
duction  decisicai. 


The  n'sults  of  initial  operational  testing  completed  in  fiscal  year  1980  in 
support  of  the  low-rate  initial  production  decision  for  user  equipment 
showed  that  t lu' equipment  generally  met  or  exceeded  requirements  for 
position  and  navigation  accuracy.  However,  the  test  and  evaluation 
rna.ster  plan,  in  summarizing  these  test  results,  rated  the  overall  ojrera- 
1  ional  effect ivem'ss  of  tlu'  test  si'ts  as  marginal  and  operational  suitabil¬ 
ity  as  unsatisfactory  Included  in  operational  effectiv('ness  is  the  ability 
of  the  user  equipment  tot  1  )  integrate  into  various  platforms  and  (2) 
function  successfully  with  otlu'r  systems  aboard  these  platforms  in  their 
intendc'd  (qx'ralional  environments.  f)])erational  suitahility  relatc's  to  tlu' 
reliability,  maintainability,  and  availability  of  the  user  ('quipinimt. 
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The  marginal  rating  for  operational  effecti\  ene.ss  resulted  bfs  ause  user 
equipment  operators  or  maintainers  often  had  to  use  nonstandard  proce¬ 
dures  or  corrective  actions  to  compensate  for  problems  with  initializing 
the  sets  or  with  integrating  the  sets  with  th('  host  vehicles.  Subse¬ 
quently.  the  program  office  developed  a  master  integration  i)lan  to 
standardize  the  planning  and  integration  {trocess.  which  is  normalK  ;i  4- 
to  ()-year  effort.  The  plan  requires  a  phased  (plan,  stud.v.  design,  inte¬ 
grate,  validate,  and  imstall)  approach  to  the  integration  of  user  t-qiiip- 
ment  on  host  platforms.  The  services  have  M,.rted  the  {)i’()cess  on  about 
IbO  platforms  and  have  completed  integration  and  u.L:r’'ation  or,  ll! 
test  platforms. 

01*8  operational  suitability  was  unsatisfactory  because  for  all  host  \  ehi- 
cles  tested,  user  equipment  failed  to  meet  reliability  and  maintainability 
requirements.  For  example,  a  significant  number  of  hardware  and  soft¬ 
ware  failures  resulted  in  reliability  being  well  below  test  criteria.  Main¬ 
tainability  did  not  meet  user  requirements  because  of  unsatisfactory 
performance  of  the  built-in  test  equipment.  The  progrtim  office  has  an 
ongoing  program  to  improve  user  equipment  suitability.  This  includes 
( 1 )  an  incentive  agreement  with  the  contractor  to  improve  field  reliabil¬ 
ity  of  production  units  and  (2)  a  plan  to  impnn-e  the  built-in  te.st  feature 
of  the  sets. 

Limited  development  test  results  available  as  of  February  198fl  show 
improvements  in  user  equipment  reliability,  availability,  and  maintain¬ 
ability.  For  example,  laboratory  test  data  show  impro\  ement  in  the  user 
equipment's  mean  time  between  failure.  Also,  compatibility  test  ri'sults 
indicate  that  the  built-in  te.st  equipment  will  detect  and  isolate  a  failure 
to  the  failed  circuit  board  in  accordance  with  contract  requirements. 

Operational  testing  of  low-rate  production  sets  to  support  the  full-rate 
production  decision  was  scheduled  for  the  third  and  fourth  quarters  of 
fiscal  year  1989.  This  testing  was  to  evaluate  whether  the  opera¬ 
tional  effectivene.ss  or  suitability  problems  di.scoc  ered  during  initial 
operational  testing  were  corrected.  Two  of  the  stated  objectives  of  th(' 
operational  testing  program  were  to  evaluate  whether  \is('r  equii)ment 
{ 1 )  could  be  effectively  int('grated  into  a  wide  range  of  wtsipons  plat¬ 
forms  and  function  (d'fectively  in  tlu'  operational  environments  of  those 
platforms  and  (2)  met  the  required  reliability,  availability,  and  main¬ 
tainability  criteria  fV»r  the  ftdl-rate  production  dt'cision. 


'lull  lahzm^  t  In*  srt  n*fVrs  In  th<*  prurnss  <»!'  In  mint*  ihn  sni  nn  and  iirttjiniin^  l  lu  -  sat  i ‘line  signal 
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I )  1 

\ir  hor<  »-  rains 


!  )nnri,Li  ()|>ci';iii()n;il  icstiiifi,  !iu'  low  -rale  [a'lxiiiction  modt'ls  will  he  i'\  alu- 
a!i'(l  OH  a  iiinit('(l  nimilK'r  ol'  plat  I'oniis  (Id  ovit  of  about  2d(l,  of  about  b 
hen  out  i  srlicdult'd  to  foccido  til's  production  oquij'nicnt .  Air  l-'orco  offi- 
i  '-laic-d  !  iiai  all  bouap  oj>crational  tcr.tin^  In  .iiroct  support  of  tfio  ous 
propi  aiti  will  include  Id  platforms,  oiicralional  testing  conducic'd  foi- 
ol  i'.-r  modifica.tions  will  provide  additional  data  on  i.i's  user  etjiiipiineni 
in)o;  !a,  ■  perfornianet'.  Tluw  suueii  that  the  combination  of  these  ti'sts 
IV  ill  \  aiidate  bd  peremii  of  all  poNsibh'  interfaces  between  ui’S  user 
equip:!!'  lit  and  other  iilatform  na\  ii^ation  and  weapons  systc-ms  and  that 
I  hose  mu  rlaces  not  beina  tested  are  mostly  inelmh'd  in  the  sets  l>ee;iuse 
of  I'oinmonalit \  of  eireuit  card  design  ;uid  are  not  ev  er  intmided  for  use. 
The  follow  inp  table  lists  tlu'  iiiatfornts  to  be  included  in  the  (its  user 
eijuipmi'Ut  operational  testing 

Table  Platforms  to  Be  Used  During 
Operational  Testing  of  GPS  User  Air  Force; 

Equipment  righte;  aiiCi'ait 

.Ar.'isiibmarine  Vvarfare  helicopter 
Tank  landing  si'np 
Fast  frigate 
Guided-missile  cruiser 
X'.iclear  powered  submarine 
Light  special  warfare  craft 

Troop  transport  helicopter 
High  Mobility  Multi-purpose  Wheeled  Vehicle 


Navy: 


Army: 


Tbe  test  pi;ni  for  di’s  usef  equipment  does  not  document  how  and  why 
I  lii'se  |ilai  forms  were  sek'cted  for  testing.  According  to  the  joint  program 
office,  die  Id  platforms  were  selected  by  the  services  and  will  span  tbe 
ran.pe  of  dynamic  conditions  that  the  sets  would  experience  in  all  opera- 
I  io!  la  1  plat  1 1  irms. 


Cost 


flu-  'v;  Force  currently  estimatr's  that  the  acquisition  cost  for  usr'r 
ei luipiueni  w  ill  total  84. 1  bdlion  ( escalated  dollars).  Table  III.S  conqrares 
1  f  a  -  ,\u'  Fi  iri  I's  esiinuited  costs  and  quant  it  i(\s  for  I  tiHb,  I PHT,  and  1  PSS. 
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Table  III. 8: 
Equipmenl 
1986-88  E. 


V|)i)»‘iuli\  111 

\ir  I'orcr  l‘r<>)'iaius 


Changes  to  GPS  User 

Costs  and  Quantities  From 

:::  O'S 

?  Ci  cc,-;  . 

Dec. 1986 

Dec.  1987 

Dec.  1988 

User  equipment 

estimate 

estimate 

estimate 

Change 

•■■/Cca'i-''  lo  'jc%c  xevv'- 

r  -  '  X  '  !  0 

Si  274  8 

£  1  21 s  1 

62  8 

62  8 

2  849  0 

2  833  8 

2  852  1 

3  1 

Total 

S4.160.0 

$4,108.6 

$4,130.0 

$-30.0 

.  .j.jl  i’- •  C'S 

2’  339 

27  042 

25  579 

760 

'I'iu'  curnMH  iinH  iux-iiK'iu  <'stiinau’  is  based  on  updated  cost  estimates 
lor  host  veiiicle  intof’nition  and  current  low  -ate  production  option 
prices  adjusted  for  intlation  and  learning  curves.  The  estimate  also 
includes  an  amount  for  automatic  price  adjustments  in  th('  event  that 
quantities  change. 

The  million  research  and  development  co.st  decrease'  resulted 
lu'caust'  the  program  office'  uitflated  the  estimated  costs  feir  inte'gratiein 
of  use'!'  e'quipme'iit  on  varieais  aire  raft  using  actual  contracteir  cost 
estimates. 

■Joint  preigram  eiffice'  anel  .Air  Feire  e  eifficials  stated  that  the  •$(12.8  million 
for  eepenetions  and  maintenance  represents  estimatc'd  labor  ceists  as.seici- 
ated  with  installing  use'r  eciuipment  on  existing  Air  PTirce  aircraft. 
.According  tee  these  eifficials.  be'fore  the  December  81 .  1P88  .s.-\k,  they  heed 
include'd  the  -S()2.8  million  in  the  procurt'ment  category.  Tht'y  trans- 
fe'i  re'tl  the'se  exists  to  the  operatieins  and  maintenance  categemy  tei  be  con- 
siste'ut  with  the  fiscal  year  IhhO  Pix'sident's  budget,  which  inchided 
the'se  exists  as  part  of  the  eiperations  and  maintenance  appreipriatiein. 
liowe'cx'r.  the-  .s.Aie  does  not  cle-arly  sheiw  or  explain  this  transfe'r. 

Reasons  for  the'  -88.1  milliein  increase  in  preicurement  costs  are  summa- 
I'lze'd  in  table  lll.!t. 
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Table  111.9:  Changes  in  Estimated  GPS 
User  Equipment  Procurement  Costs 
From  1986-88  ::  r  .  ii  :  i'i 


i' r'idi:ons 

Change  Associated  Wiih; 


I-'PO" -s 


Costs 


Total 


S3.1 


T'lu'  1  ici'cinlH'f  1  t'l.  I  US.").  (  ontcrciu'i'  K*  iKirt  1 1 1,  IT  !*!•■  t  IS  i  in"-!  I'lu  i  s  i « ‘i  > 
mu  to  (tc\  ('lop  an\'  i ii's  umt  ('(iiiiiimonl ,  ol  her  i  han  spci  iai  imo  oiiuip- 
incnt .  on  (side  l  lie  sponsi  u'ship.  difccl  ion.  and  a  lo-rdnial  a  m  of  I  lie  loint 
proarain  ol'l'ico.  The  do.-oTU  (.i‘>  u^or  sots  n'jxiftod  in  ihc  lUSS  s\i;  did  noi 
imiiK to  about  .bObil  units  !'or  i  be  \a’.'\’  and  .Man no  ( 'orp^.  <  Mi  I  Im  ba^m 
of  rst  iniatod  user  ('qiii  pint  ail  r.isi  s  i)rovjd('d  b\  the  |ii'oai-ani  ot't'uo.  ur 
raU'iilati'  till'  cost  of  those  units  to  rantfo  from  ■'^2it(i  lo  .S-liNi  million  The 
■l.i  It  in  units  includ;'  about  .'J.tin!)  units  for  plal  forms  t  liat .  aoei  u'din.t'  to 
the  Na\y.  raniiot  accommodate  tlic  contractor's  i  i-^ockwi'll-t 'ollins  i  fi\  c- 
cliamuM  dcsi.mi  because  of  size  and  wciylit  jiroblems 

I’o  sol\ (‘  t lie  sr/.i‘  and  \vei>ftil  iifoblenm.  the  pi’oacam  office,  ah ufit  w  it  li 
(lie  .Xi iii.v  end  >.i<  y.  is  di  inpind  ailernal i\'e.'-  to  i h(‘  Hockw ell- 
'.  oihns  desiyii.  'fhese  alternat i\ cs  inclitde  embeddu\,U  l!u'  'ii’s  fm'.'  tion 
into  exist iiiff  ua\  i.Ual mn  svstems  and  jirocurinp  a  smaller  recei\ er, 
known  as  the  t5  S-.VfR  Short,  'flic  iirouratn  office  estimates  that  the 
receix'er  slioiild  be  ax  ailabh'  in  fiscal  year  lUtl.'i  and  embedded  technol¬ 
ogy  n:  f''-aal  year  1UU4. 

1  ’roaram  officials  aarei'd  t hat  about  1 .7l H I  of  t h<  -hi H lb  units  should  bi- 
included  in  the  s.\i(  bul  bi'lii'Ve  that  the  remainina  d.thii!  units  associated 
\\  itii  embedded  teehnolof.f\’  should  not  he  part  of  the  saIv’  <|nantit\ .  co.si. 
and  fundint*  information.  T'hey  citi'd  an  .Assistant  Secretary  of  Did'ense 
memorandum  dated  May  1  1 .  1U8M,  that  states  that  upon  obtamina  a 
wai\  er  from  ixm.  I  he  si-rviei's  may  initiate  efforts  to  acquire  sjiecial  pui'- 
pose  user  eijiiipment .  such  as  i.l’S-i  nibedded  sets,  h'urt  her.  proaram  offi¬ 
cials  behe\’e  that  this  memoraiulnm  allows  the  ,\a\  \  to  acijiiire  the  itfs- 
enibedded  units  outside  I  hi'  piurview  of  the  proa|-am  office. 
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\it‘  I  ore*' 


Ai  i  ())ili)m  ii)  ;hi  pmurjiin  dlTu  i-.  I'luKiiii.U  has  ht'csi  adcqiia.tc  !!'.  Ih.c  j'a.si. 
hut  a(lmllll'^I  fat  1(111  l  ilt ill  I  lie  fiscal \  t’af  llthl)  fcijui's!  lur  ( i!*^  user 

Cl  jail'iiiciu  fiiiiil'-  lia\  c  fcduccil  nui  \  car  fundiii.d  to  minimum  li'\  els,  I'ro' 
hfam  otiiciaN  inJoi'med  us  that  acconifilisjun'’  ail  iit‘cfss;ir\  efl’oris  jr);i\ 
rc'xiili  111  liie  iifo.Ufam  dealmjt  with  imfundi’d  requirements  m  the  future. 

'  .lU^me 

•  .1  ear  iie!a>  iti  the  iie\ cloiimeiit  and  o[  leral  ion  of  the  ( Iperat  loiial 
h’l'! ion iii.e  and  .M.inademeiit  Sv'^iem.  w  tiieh  is  intended  to  keeji  n''cr-- 
iiitormed  o|  the  o|  lei'al  loiial  status  ol  (,i'-  satellite''  and 

•  ime  of  fisi  al  year  1  '.rSd  funds  orimnallx  hiideeied  for  t he  <  ipei  al lonal 
and  I  a -pi  ift  md  and  Maiia.detneiit  Sv  Ntem  m  oruer  i  manil  an:  1  i^i  al  m  ar 
I lo  ho-'i  \  eoicle  int ("drat  ion  requirement  s 

>,,(  .(>111  (  ,  \(  )  1?  1 '  j  inrt  s  ^ateilit e  Al  (|umit  r  tr  ( dohal  I’o-'il  loinn.d  System  A<  (iinsn  ion  After  (  hii 

lellderA  ,\|  ,  idem  1,  'vi  1  \''i  Mi  ■'7  .t' i', 'I '.|  1 .  Sept  dl  I.  1  '.rs7  : 

:  I  .\|  qumil  loll  l’ro;dram''  St  .it  Us  of  Select  ed  s>  ''teln"  >  I .  \ei  1  S7 

1  ds.  \pr  I  oS7  . 
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\ii  I  orr*‘  .iiii-H 


1 ,11  !>  lc,ii:ii"''A  i"'  :i!i  A:r  l-'ori  f-ii-ii  initii  piMAniiii  in  (Irxclnp  an  anlnno- 
;  a  ',i  inc'I  ft  ■(  |:  ili'i 'Iiu  lU  ^  In  sllpp!'i"-s  crinlll^  an'  {ict'cnsi'S 

i  Inl  ! ,  ai:  ,  i  li  In  i  i  a  111  1  m'l  il  1 1 !( i  I  a !  i  11'  (a'l  i  \  r  !■'^ln^s  a  I'l  ■  t !( •!  11  ii  i  li ' 'il ‘Inpt  ■(  i 

,i! ii i  U ii  I  w  I  a I'la; i!  ai'i ■  a i  i !i !  1 1 'I'l a U  ''i  aiii in  !  f u ’  ai  (| i iiMt  ini i  prni 

1  1 11  ■  an  -  !aa  a  a  'lii'i  1  \  i  ■:''^inn  i-^  •^i  lici  ii :  ii  a  i  inr  a  p'l  i  pi'ndmi  mn  \  r!'!!'ii  at  mn 
;  L  i.iM  ■  ill  i  I'M  ai  \  I  '.ir  1  ( i'. "  '  and  !  tn  ■  a’  ni  n  a  Plan  lu  Imd  \  nrsinii  \^  a-  sciird- 
1  i  !i  a !  P  a'  a  Ini!  ai  a  il '  i  ii  a  isk  a i  ni  i  i  n '  1  m  iri !  i  ni  i  a  I'l  nr  n]  t  im  a  1  y  i  -  a  r  1 !  iS! ) 

I  111  il  I'la  a  ■111  l\  I  tic  .Xif  Ki  'I'la'  ami  I  hr  \.i\  \  had  planmai  ii .  imr  i  hr  air- 
l,ram  i na  j  r!''.!nii,  and  t  hr  .\i!'  i-'i n  rr  and  \rin>  liaii  itlanun  1  i  n  ii'-r  i  hr 
r.'  nnmi  ia'ila  ia  li  \  I  I  -.inn  In  I  tncnihcr  1  ‘ass,  h<  'W  r  \  rl'  l  hr  1  Irtrllsr 
.\i  a  |ill''l!  ini ,  :  ■’■nan  i  .Ij'l  'rn\  la  I  an  An'  I'l  Il'i  r  l  inlali  a  i  1 1  ■  i  il'np  mil  nt  t  hr 
am  nil]  iaiin.  I  ill  1  prnaram,  and  in  Xpi'il  1  as;  <  i  hr  !  ir  I'rnsr  Rrsni  i  ri  rs 
I'inal'il  a!>pi  n\  cl  a  \a\  >'  drri'-mn  In  di  n p  ■  ail  nf  i  hr  an'-laiinrhrd 
1  •n  'cram 

Xa  a  I'r^i  i  1!  ■  I;  1  1  ir  .  X 1 1'  I'  n  f.  ( '  lir  r  m ',  ■  1 1 1  I  n  d  In  p  111  11  nt  I  1  ir  J,;i'nU  III  i - 
iaiiin  : aa I  prncfaiii ,  i « 'I I ! H'aaii  riarnsr^Mim  i ir  1  rimr  si ipj n'rssinn  I'ci jiiirr- 
M'rcm  .11  III  '-v  aliiai  in.a  I  hr  Air  l-'ni  rr A  rr\  isrii  Tat  il  Ihiinlinw  st  raU'^\ . 

|\\  n  )  nj  rii!  ml  i  a  1 1(  1  II  lal  ( In  ima  ■!  sniiir  nl  I  hrsr  I'rql  1 1  I'l  Ml  ir  Ml  S  itl’i'  Srrk 
'apnim  !  and  I  lat'pv .  hill  h  arniiiid-laiiiii  hrd  dr Inisr  Mippi'rssji .n  wrap- 
nii'  11  ir  (  ni  ■arc'^-'  a  I  id  I  hr  Sri  rrl  a  rx  nt  1  )r  1  iMlsr  ha\  r  r  \  pt'rssrd  ml  iM'rst 
n;  Srrp  spiiiiiri  and  llai'p\ .  rrsprc! i\ ■■ ! ;,  Srrk  Spinnrr  is  hnipa  irslrd  liy 
I  hr  .X II  I'  I  ■!  ri a  and  111  1  MS.s  I  hr  Sri  I'rl  a!'>  nt  1  )r I'l  i'lSr  dii'ccl rd  1  lial  a  1 1  ;■ 
'■ran  u ra.pi  'Hs  r  \  ah lai  mn  hr  ] iri'tnriurd  nil  1  lai'p>  .  .Xi'i  nt'din.U  In  .Xir  l-'nri'r 
.iiid  Xi  in;^  "(ii<  laK,  iirilhri'  '^ystrtn  iiirrA  'mm'\  irr  rr()iiirrinriiK  hrrausr 
III  ! I  hr:'  I  an  111  -  all'  lauin  hiai  and  iirii  h.iT  is  i  nmpal  ih!r  \\  ii  h  I  hr  .Xrmy  s 
iailln  h'  !' 

Thrall'  lai  a  a  hrd  I'm  i;  Raiiihnw  lias  “X  priirinrd  i  nsi .  srhrdiilr.  and 
iji;,ilii\  '  niiii'nl  pi'nhlriiis  iliai  iia\r-  drla\rd  trsiinp  and  assrssiny'  ihr 
nilssilr's  pi  rlnl'Iliaiirr.  Ilrl’nlr  I  hr  ,\a\  >  W  It  lull'rW  I'rnni  ill"  I'l'iiMiain,  Its 
a.  i)!ii'-ii  mn  ins!  s  wri'c  rsl  mia  I  rd  a  I  -s  [..'■IT.X.d  iiiilimn  i  rsrtilahal  dnllai's  I, 
i  rsidi  III  I  il  ish  s  amriidrd  t  isral  \  rar  1 I!  H  i  hi  id;4rt  rsl  iiiial  r  Ini'  l  arit 
ham!  "'w  .  \\  iinli  drirtrd  I  hr  .Xav  >  timds,  intalni  ■S.'P.'i  1  !i.7  iiiillinn  (  rsr;i- 
la! rd  dnl ia I  s  ,  1  ’I'nci-ain  arqiiisil  loll  rnsl  s  | nl'  I  hr  pi'ni mil  hii iiir hrd  \  ri'- 
--mi  i  air  rsl  1  Ilia  1 1 ’d  a  I  X  I .( )•  d  •">  mil  I  mn  '  rsi  a  lai  rd  dnl  la  I's  i 


r^ipil  Iwiinbow 


I  >■  H'k  n  M  n  1  IK  I  1  an!  iPtllilmw  |S  nilriulrd  In  hr  a  ln\^  ri  is|  ,  prnarainiliahlr  hrliirr 

laiim  !',  .liiai  k  iiiissilr  s  \  simi.  1 1  is  in  hr  rapahir  nl'  Init  rrin.U  m  Ihr  tai'^rl 
ai'ra  \\  hilr  srai'i  hiii'M  t'ni'  and  thru  aitarkmT  rnriip\  radars  in  help  siip- 
prrss  ■iiriiiv  air  drl'riisrs  This  lirv\  ra[iahilll  \  is  iillrlidrd  In  ail^nirll! 
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Originally  a  special  aeeess  classified  program,  the  ;iii  -launclied  'l  acii 
Rainbow  was  initiated  as  a  directed  sole-source  program  imd  .Northrop 
Corporation  was  awarded  a  futl-scah'  dev  elopment  contr;ict  in  ()ct(»l)er 
1981.  The  program  experienced  cost,  schedule,  and  p'chnicid  prohli'ms 
that  led  to  a  (i-month  risk  reduction  effort  from  .Inly  198-')  to  -hinutiry 
198().  The  full-scale  development  effort  was  rtvsiina'd.  but  a  services' 
cost  cap  of -S  HiO.t)  million  was  imposed  on  the  development  eontnu  t 
with  Northrop.  Subsequent  quality  control  jiroblems  di'kiyed  comj'leting 
contractor  de\’elopment  flight  te.sting  and  c:uisi'd  th('  .Nir  Force  to 
restructure  the  program  by  adding  a  prc'production  x  c'rificat  ion  pltase 
and  delaying  the  low-rate  initial  production  decision  until  latc'  fiscal 
year  1990. 

In  1984  POP  terminated  the  Seek  Spinner  development  program,  a 
ground-launched  system  with  similar  mission  captibilities.  and  ('irccied 
the  services  to  proceed  with  a  joint  Tacit  Rainbow  itrogram.  The  Ait- 
Force  wa..  designated  as  the  executive  service  for  Tacit  Rainbow 
Because  the  Air  Foice  and  Navy  were  participating  in  the  air-laui  c  iied 
program,  the  Air  Force  and  Army  began  to  develop  a  ground-launclu'd 
'I'acit  Rainbow  system. 

In  1988  the  Air  Force  awarded  three  teams  of  contractors  (  Northro]  s 
the  leader  of  one  team)  contracts  to  perform  trade-off  studies  for  the 
ground-launched  version.  It  also  asked  the  contractors  to  submit  pro}  s- 
als  to  become  a  second  source  for  the  air-launched  \  ersion.  Should 
.Northiop  be  selected  as  the  ground-launched  contractor,  anothm-  con¬ 
tractor  wotild  have  to  be  .selected  to  become  the  second  sourci>  for  the 
air-launched  version.  In  April  1989  the  .source  selection  process  began 
for  the  ground-launched  Tacit  Rainbow's  full-scale  dex  elojanent  and  for 
die  air-launched  version's  second  source.  The  selection  process  was 
scheduled  to  be  complete  in  August  1989  and  the  resulting  contracts 
wer('  to  b(‘  tiwarded  in  September  1989. 


Requirements  Force.  Army,  and  Navy  ai)proved  a  Tticit  Rainbow 

•loint  Service  Operational  Requirement.  This  requircmient  was  updatetl 
in  l)(>cember  1988  to  reflect  program  changes,  such  as  the  .\ir  Force'  s 
decision  to  use'  only  the  air-launched  version.  Tlu'  Air  Force'  also  dee  iele'ei 
to  use'  only  the  B-o‘2  aircraft  te)  laune-h  the  missile,  dele'ting  the  FF-1  1  1 
tend  F-K)  airend't  it  had  phmned  to  use  as  laune  h  iilatfeerms.  .Xe  e-oreling 
te)  .Nil-  Fore-e' officials,  an  initiid  study  ineiie  ate'd  that  the'  air-launclu'd 
Tacit  Rainbow's  eepe'i'ational  re'quire'ments  eeeuid  be'  nu't  h\  the'  B-oll 
force'  strue-ture’.  This  weiuld  enable'  full  use'  eef  the'  F-l(is  to  carr,\  othe'r 
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weapons.  According  to  ih  id.  it  completed  its  study  of  defense  snpfiics- 
sion  leqnin'itKMtts  for  use  in  evaluating  the  Air  Force's  re\  !sed  sti  at(‘g\' 
concerning  Tacit  Rainbow  in  July  1989.  Seek  Spinner  and  Harpy  are 
potential  candirlates  to  sati.sfy  .some  of  the  defense  suppression  needs, 
altliough  tht'  servicers  Itelieve  neither  system  meets  their  requirements, 
.-\s  dirt'cted  and  funded  by  the  Congress,  in  1987  pop  rein,stituted  devel¬ 
opment  efforts  on  See'k  Spinner,  which  is  currently  being  tested  by  tlie 
Air  Force,  The  Congress  appropriated  an  additional  820  million  in  fiscal 
1989  funds  for  Seek  Spinner:  however,  the  fiscal  year  1989  Authoriza¬ 
tion  Act  specifically  prohibits  any  obligations  for  Seek  Spinner  with  fis¬ 
cal  year  1989  or  later  funds.  As  of  June  1989,  the  Congress  had  not 
authorized  ex[ienditure  of  the.so  funds.  Additionally,  in  1988  the  .Secre- 
tar\'  of  Defense  directed  that  a  foreign  weapons  evaluation  be  per- 
fornu'd  on  the  IsnuJi-built  Harpy  defense  suppression  system.  Harpy  is 
similar  to  Seek  Spinner  in  design  and  employment  concept. 


S('ll('{]u]('  Ci'ccmbcr  1988  tlu'  .Mr  Force  revist'd  the  air-launched  version  sched¬ 

ule  u  hen  It  ri'structtired  the  program  as  a  result  of  delays  in  comitleting 
fontrai  tor  de\ clopmetit  tt'sting.  The  initial  low-rate  production  decision 
was  delayed  about  1  year,  to  the  fourth  qitarter  of  fi.scal  year  1990.  A 
ncu  pr((gram  decision  point  w;i.s  added — approval  of  a  preproductitm 
x  criliraiion  [iba.si' — and  st  heduled  for  the  fourth  quarter  of  fiscal  year 
I'.'su.  1 ’reproduction  \ crification  is  to  be  a  transition  to  the  initittl  low- 
raie  prodiiei  ion  phase  and  is  intended  to 

•  "Ime  priMif  the  new  production  facility  by  demonstrating  tind  verifying 
the  iiroduelion  processes  ;md  Hicilities, 

•  produce  !tfi  missiles  as  tc'st  tissets, 

•  |)reservc  the  follow-on  operational  test  schedule,  and 

•  preserw  the  x’cndor  ba.se. 

rtii'  decision  to  initiate  the  preproduction  verification  jihase  is  to  be 
based  on  demonstrating  .'\ir  Force  developed  sticci'ss  criteria  during  the 
first  8  shots  of  tl  v  d-o-shol  combined  develojtment  and  inititil  o|M'rational 
test  plrnst'.  Tlu'  2.''-sbot  test  progrant  is  sctu'duled  to  take  about  I.' 
months.  The  initiit'  low-rate  production  decision  is  to  be  based  on  suc¬ 
cessfully  com[)l('ting  the  entire  test  progrtun.  SubseqtK'iit  to  the  program 
rt'structure  in  Dta-ernber  1988,  the  ittitiation  of  this  test  progrttm  was 
delayed  tiboiit  2  months,  with  the  first  test  occurring  in  March  1989, 

Two  more  tests  bad  occurred  by  the  end  of  .May  198t). 
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Arroniin;^  to  Air  Foroo  officials,  tlic  Navy's  withdrawal  from  tla-  aii  - 
launchod  Tacit  Rainbow  procurement  program  resulted  in  a  fnrther 
schedtik'  change.  Table  III.  10  compares  the  schedule  as  revised  May  1 , 
1080.  with  the  December  1088  program  restructure  and  the  Tacit  Rain¬ 
bow  December  1987  sak  schedules. 


Schedule 

Event 

Dec.  1987 
schedule 

Dec.  1988 
schedule 

May  1989 
schedule 

Preproduction  verification 
(contract  award) 

Mot  included 

Sept  1989 

Mov  1989 

Initial  low-rate  production  decision 

June  1989 

Aug  1990 

1st  quarter  199i 

Full-rate  production  decision 

Mot  shown 

1st  quarter  FY 
1993 

1st  quarter  fy 
1993 

Initial  operational  capability 

Classified 

Table  111.11;  Ground-Launched  Tacit 
Rainbow  Schedule 


The  ground-launched  version  program  is  nearing  initiation  of  full-  scale 
development.  The  three  teams  of  contractors,  which  participated  in  the 
weapons  design  studies,  are  now  competing  in  this  version's  full-scale 
dex  elopment  .sotirce  .selection.  Table  Ill.  1 1  shows  the  ground-latincht'd 
Tacit  Rainbow  schedule  as  of  .June  1089. 


Event 

Full-scale  development  contract  award 
Initial  low  rate  production  decision 
Full  rate  production  decision 
initial  operational  capability 


June  1989 
Schedule 

September  1989 
1st  quarter  1993 
1  St  quarter  199.9 
Classified 


PerformanCG  cannot  ticcurately  assess  the  air-launched  version's  ability  to  mt'et 

ii  -  performar.ee  requirements  until  sufficient  testing  is  completed.  .Xs  of 
•May  31,  1!189,  3  shots  of  the  2o-.shol  combined  developmental  ;uid  initial 
operational  test  program  had  occurn'd.  Detailed  performanct'  results  for 
these  initial  tests  were  not  available  at  the  time  we  completed  our 
review.  According  to  the  May  1.  1989,  program  .schedule,  tlu'  2o-,shot 
test  program  is  to  be  completed  in  September  1990.  in  time  to  sia  vi'  as 
th('  basis  for  the  initial  low-rate  production  decision.  Further  opera¬ 
tional  t (‘Sting  of  jiroduct ion  configured  missiles  is  requiix'd  before 
apiH'oving  full-rate  production.  This  testing  is  sclu'duled  to  be  com|iletc 
in  late  fiscal  year  U)92, 
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W'liile  the  contractor  developmental  testing  encountered  numerous  prob¬ 
lems  and  delays  that  led  to  the  program  restructure,  the  Air  Force  CwU- 
cluded  that  the  feasibility  of  the  basic  design  had  been  shown  by  the  one 
completely  successful  flight  test.  Additional  seeker  testing  using  a 
manned  aircraft  also  provided  positive  results,  according  to  the  Air 
Force. 

The  ground-launched  Tacit  Rainbow  is  not  scheduled  to  begin  sei-vic(' 
testing  until  the  end  of  fiscal  year  1991.  At  that  time,  the  Air  P'orce  will 
begin  to  assess  the  missile’s  performance. 


The  Air  Force’s  cost  estimate  for  air-launched  Tt  'it  Rainbow  shown  in 
the  December  31,  1988,  Tacit  Rainbow  s.4R  is  $4,375.2  million  (escalated 
dollars).  This  includes  $169.1  million  for  research  and  development  and 
$4,206.1  million  for  mis.sile  procurement,  aircraft  modifications,  and 
military  construction.  Excluded  from  this  estimate  are  funds  prior  to  fis¬ 
cal  year  1988  because  that  information  is  still  classified.  This  estimate  is 
$650.1  million  more  than  the  estimate  shown  in  the  December  31.  1987. 
Tacit  Rainbow  s.ak.  The  major  changes  to  the  cost  estimate  are  shown  in 
table  III.  12. 


Table  111.12:  Changes  in  Air-Launched 
Tacit  Rainbow  Cost  Estimate  (Escalated 

Dollars  I 


Dollars  in  millions 

Change  Amount 

Increases 

Increased  procurement  quantities  $117  0 

Delays,  lower  production  rates,  and  extensions  in  missile  production  294  0 

Program  content  changes,  such  as  seeker  enhancements  or  changes 
from  government  to  contractor  provided  components  532  0 

Estimate  refinements  147  5 

Total  increases  $1,090.5 


Decreases 

Lower  estimated  escalation  factors  $-33  8 

Estimated  savings  from  using  second  source  competition  -197  0 

Revised  estimate  for  some  logistics  needs  - 1 25  7 

Refined  cost  estimate  for  missile  launcher  -83  9 

Total  decreases  $-440.4 

Net  program  increase  $650.1 


In  April  1989  fhe  Defense  l^e.sourees  Board  approved  the  Navy’s  deri¬ 
sion  to  delete  its  air-launched  Tacit  Rainbow  procurement  funding  for 
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fisc  al  year  and  beyond.  The  amended  fiscal  year  1990  budget  total 
pj’ogi'am  estimate  for  air-launched  Tacit  Rainbow  totaled  $3,319,7  mil¬ 
lion  (I'scalatc'd  dollars),  a  rc'duction  of  $1.03.3.0  million.  The  estimate 
includes  $]()3  2  million  for  research  and  development  and  $3,134.3  mil¬ 
lion  for  procureiiK'nl  of  missiles,  aircraft  modifications,  and  military 
consti'uction.  According  to  Air  Torcc'  officials,  the  Navy's  withdrawal 
will  reciuii'e  development  of  a  new  total  program  budget. 

Tlu'  ground-launched  Tacit  Rainbow  program  acquisition  cost  is  esti¬ 
mated  at  $1,007.3  million  (escalated  dollars).  This  includes  $328.0  mil¬ 
lion  for  research  and  development  and  $1,278.9  million  for  procuremcmt. 


No  uncla.ssific'd  reports. 
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